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EDITORIAL 


A THOUGHT ON SAFETY 


WE are convinced that some local authorities are not fully 
aware of two items. These small matters are : (1) the effects 
of the blackout on the public, (2) their responsibilities. It needs 
little thought to conjure up visions of the coming winter. His 
Majesty the King has foreshadowed little amusement for us. 
And so we should look ahead to realities, and we must not think 
of the past winter as a cold:fact, but rather as a peaceful dream. 
Now it was dark last winter, very dark, and it was cold, very 
cold. Not being expert meteorologists we cannot give any 
decision either way about the coming months, but we may be 
forgiven for registering a note of protest against what we regard 
in a way as selfishness on the part of those who, responsible for 
collecting the rates, grudge the ratepayers the modicum of 
comfort of a little illumination in the streets. We would ask 
that councillors should from their 1940 dugouts think of others. 
We refer to ratepayers in particular, but we include the general 
public. We think that those few privileged persons elected to 
look after the interests of the people they have called upon for 
their votes might at least show some signs of interest in wartime 
lighting. 

About this question of wartime lighting our language might 
be different were it not for our cultural training—and, of course, 
the shadow of the censor. We are talking about a subject which 
does not ‘** loom large ’’—the question of “‘ starlight ” lighting. 
Some councils think it good and act accordingly. Other councils 
think it unnecessary, and go to sleep for the time being, thinking 
they are saving ratepayers’ money. These other councils are 
wrong. They are wrong for the reason that they lack faith. 
They think that the public utilities—gas and electricity—are 
bound to fail as a result of ‘*‘ enemy action.” 

We have a note before us from one of our correspondents 
from the NorthofEngland. He tells us that one of the Members 
of Parliament representing a section of that large area has 
expressed the opinion that attention should be given to uniform 
lighting. That Member of Parliament is right. Councillors 
have their public duties, and we suggest that they are woefully 
neglecting them if they are not prepared to exercise reasonable 
judgment in the appropriation of common funds for which they 
are trustees. We know from experience of last winter that 
‘* starlight ” lighting is an enormous aid to civilian and military 
population. What does it matter whether the illumination 
value afforded is small? The value is decimal upon decimal, 
and again decimal, of candle power at the ‘‘ working plane.” 
But the working plane in this particular instance is no ordinary 
one. It is the working plane between possible disaster and 
probable safety. It is a working plane which affects millions of 
people. So we would ask councillors in authority over our 
pockets whether in fact their consciences can be happily satisfied 
if they stay put in the shelters of their minds and allow those for 
whom they are responsible to grope in outer darkness. For there 
is no need whatever for this groping. The public utilities may 
on occasion fail—and that very rarely in spite of ‘‘ enemy 
action.”’ They are, we believe, robust and flexible. We know 
what the decision is in our own borough about the lighting for 
the coming winter months. Do we personally deplore it? 
Of course we do, but the issue is far more than individualistic. 
The manner in which this question of public lighting and public 
safety, comfort, and welfare is smilingly swept away in council 
conclave would be comic were it not so grotesque. The problem 
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is serious. Let it be tackled. The Gas Industry, for one, has 
the equipment, and, by the way, it usually is able to offer a gas 
supply. If one lamp-post departs for the time being from the 
wayside, another stands, complete with light, comfort, amenity. 
Let there be permissible light. 


ENCOURAGING WORK 


IN these disjointed days it is both soothing and encouraging 
to read the Report of the Fuel Research Board for the year 
ended March 31, 1939, which has just been published by H.M. 
Stationery Office. The report is of more than usual interest 
to the Gas Industry, for it reviews the carbonization industries 
and calls attention to those aspects of the Board’s investigations, 
carried out during the past seven years, which have a bearing 
upon the carbonization of coal at high temperatures—upon the 
treatment, in fact, of nearly 40 million tons of coal annually for 
the production of refined fuels. The efficiency and smooth 
working of both the high temperature carbonizing industries 
depend primarily on the use of suitable coals. For the past 
few years it cannot be said that the Gas Industry has been 
supplied with the quality of coal calculated to make the best 
use of the varied gas-making plant of individual undertakings. 
That, however, is not the fault of the Fuel Research Board, 
whose work to obtain an accurate knowledge of the position 
and properties of the reserves of coals that are suitable for the 
several branches of the carbonization industries is of great 
importance, for it is generally recognized that the national 
reserves of coking coals of the highest grade are not unlimited. 

As a result of its work the Coal Survey of the Fuel Research 
organization is able to define the geographical limits of the coals 
possessing special characteristics. The survey consists in the 
detailed analysis of coals both as they occur in seams below 
ground and as they are prepared for the market, and the work 
is carried out in nine laboratories in the principal coal-producing 
areas, and, with minor exceptions, the organization now covers 
all the coalfields of this country. Large-scale tests at the Fuel 
Research Station serve as a link between the laboratory examina- 
tion and the application of its results in industry ; and if, as 
we have said, gas undertakings are not too happy about the 
quality of coal they are able to obtain, this does not detract 
from the intrinsic value of the work of the Coal Survey. The 
accumulated knowledge will be put to good use later, and it has 
already proved its worth. As an isolated example we may 
mention that in one coalfield surveys have been made of the 
distribution of sulphur and phosphorus in certain seams. 
In one seam the survey showed that wide areas are suitable as 
regards the sulphur content for the manufacture of metallurgical 
coke, although previously the seam had been considered unsuit- 
able for this purpose owing to the fact that in certain districts 
the amount of sulphur present was too high. 

The investigations of the Board are extending the range of 
coals that can be used for the manufacture of gas and coke. 
There is the work on blending ; and when this process is carried 
out efficiently, considerable proportions of non-coking coals can 
be added to strongly coking coals without reducing the quality 
of the coke produced. Methods for increasing the flexi- 
bility of gas-making plants have been investigated, and the 
results of research in this direction have proved most valuable 
to the Gas Industry. A vast amount of important data has been 
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obtained. The range of the work in connexion with the car- 
bonizing industries during the past seven years has been very 
wide. One has only to consider the joint investigations of the 
Board with the Edinburgh Gas Department on blending to 
produce reactive coke, on the carbonization of cannel, on the 
weathering of coal, to appreciate the value of the work under- 
taken. Then there is the process developed at the Fuel Research 
Station for the gasification of low volatile coals—the develop- 
ment of a technique by which such coals can be completely 
converted into gas without great alteration to the ordinary 
water gas plant. There is the collaboration with the Gas 
Research Board in dealing with the question of the complete 
gasification of coal by treating it with hydrogen under pressure 
at elevated temperature. So one could go on. 

Turning tothe other major carbonization industry—the Coke 
Oven Industry—we have the recently formed joint committee 
of members of the Fuel Research Board and the three regional 
Coke Research Committees of the British Iron and Steel Federa- 
tion. During the two years prior to the war the committee 
instituted a comprehensive programme upon the carbonization 
of coals in coke ovens. Facilities for the work have been given 
by the managements of a number of coke ovens. The first 
series of experiments is concerned with the effect of the type 
of oven on the properties of the coke produced and, concurrently, 
with the effect of the type of coal. Two selected coals have now 
been carbonized in each of the ovens available, and we under- 
stand that this work will be extended to include all the types of 
coking coals available in this country. In regard to hydrogena- 
tion, which, of course, constitutes an important phase of the 
Board’s work, as the process has been developed more active 
catalysts have become available, with the result that the scope 
of application of the process has been considerably extended. 
Recently the scale and scope of the investigation into the use 
of gas producers for road vehicles—which problem has had 
attention at the Fuel Research Station at different times since 
1923—have been considerably increased, and the work is now 
carried on both in the laboratory and on the road. Attention is 
concentrated mainly on determining the suitability of different 
fuels. Experiments upon lines similar to those carried out at 
the Edinburgh Gas-Works and those undertaken on the produc- 
tion of active carbon have been carried out. We are glad to 
see in the report the sentence that *‘ the technique of activation 
is one which warrants a closer study by those interested in the 
utilization of coke.”’ We think that in this technique there may 
well lie greater possibilities than in the preparation of a special 
fuel by the carbonization of blends of coal. We have mentioned 
a few only of the very many technical problems discussed in the 
report, which gives confidence in the future use of coal on more 
scientific and generally more efficient and satisfactory lines. 


Notes for Air Raid Wardens 


Since we commented in the “* JOURNAL ” on the issue by the London 
Region Gas Centre of the booklet entitled ‘* Notes on Town Gas for 
Air Raid Wardens,” we have had many enquiries as to where this was 
obtainable. Readers will therefore be interested to learn that the 
booklet has now been reprinted by The Institution of Gas Engineers, 
by permission of the Centre, with certain amendments and additions 
to conform with slight variations in local practice. Copies of this 
new edition can be obtained (single copies 3d. each, with a reduction 


on quantities) from the Secretary of the Institution, 1, Grosvenor 
Place, S.W. 1. 


Maintaining Goodwill 


Gas undertakings, as constituents of an essential public utility, will, 
as we have emphasized many times, be in the more favourable position 
if public goodwill has been cultivated and maintained throughout the 
difficulties of the war period. In the contents of its wartime Service 
Folders, the British Commercial Gas Association has offered those 
items most suitable to the continuation of the goodwill built up with 
the public at considerable cost and effort in the pre-war period. In 
the circumstances, propaganda material of a competitive nature has, 
of course, been avoided, and, what is important, its productions are 
offered at a cost appropriate to the times. In the absence of district 
meetings, through which the Association would normally keep in 
touch with members and their requirements, the Association does ask 
that undertakings should communicate their suggestions if its service 
and goodwill material could, with advantage, be more closely adapted 
to local or district circumstances. 
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Gas for Motor Transport 


Included in the latest B.C.G.A. Service Folder is a national list of 
filling stations which the Association has compiled from information 
furnished by members. This important national list has been prepared 
at the request of a number of large motor transport organizations 
and the motoring associations so that they could have the opportunity 
of planning long-distance runs on town gas. In complying with this 
request, the Association considered that the list would also be of help 
to local garages in the areas of member undertakings, which we are 
sure it will be. Copies are available for distribution to consumers in 
gas undertakings’ districts who are at present, or may in the future, 
be interested in supplying gas for transport. By the way, gas under- 
takings are asked to check the particulars in the list which concern 
their own undertaking, and advise the Association of corrections and 
additions. These alterations will then be embodied in a second 
edition of the list, which we feel will be required in the near future. 
This is an excellent example of B.C.G.A. service. 


An Example of Co-operation 


At about ten o’clock one Saturday evening the Home Service 
Adviser on the staff of the Leamington Priors Gas Company reported 
that she had learned through the Section of the W.V.S. with which 
she is connected that several hundred men, women and children were 
on their way to Leamington from a neighbouring town which had 
suffered severely from air-raid attacks, and that about 200 of these 
were going to the Church Parish Room where her section of the 
W.V.S. would look after them. Her suggestion was that a hot 
midday meal should be provided for them on Sunday at the Company’s 
Central Showrooms. Gas fitters were on the scene early Sunday 
morning connecting up gas coppers (gas cookers were already con- 
nected), and trestle tables, crockery, glass, and cutlery were provided 
by friends and neighbours. The Relieving Officer produced meat and 
vegetables, a good proportion of which had been given, and mem- 
bers of the W.V.S. and volunteers from the Gas Undertaking prepared 
the vegetables and served a good hot meal at midday to 130 in two 
relays. Arrangements are being made to continue this service as long 
as it is required and found practicable. This is a fine example of the 
value to the community of a Gas Undertaking’s Home Service Adviser 
with ability to organize and co-operate with other social services. 


Personal 


Mr. Daniel M. Kerr, on the staff of the Markinch Gas Company, 
has been appointed Manager of the Kettle and District Gas Company, 
Ltd. 


* oe * 


Mr. and Mrs. F. C. Humpurys, of Ilkeston, on Nov. 15 celebrated 
their diamond wedding. Mr. Humphrys went to Ilkeston in 1875, 
when he was appointed Assistant Manager to the Ilkeston Gas Com- 
pany. He became Gas Manager under the local Board in 1879 and 
retained that position until 1913, when he retired on pension. His 
youngest son, Mr. Leonard George Humphrys, is Engineer and 
Manager at Bexhill-on-Sea. 


* * * 


Alderman W. Burrows, Chairman of the Gas and Lighting Com- 
mittee, has been appointed Mavor of the County Borough of St. 
Helens. ¥ 

* * 


Mr. THOMAS KIRKALDY has been re-elected Chairman of Buckhaven 
and Leven Gas Commission. 


* a a 


The Australian Government has decided to grant protection to 
liquid fuels produced in Australia from indigenous shale and coal. 
Regulations authorizing appointment of a Director of Substitute Fuels 
and defining his functions were recently gazetted. Mr. P. C. HOLMES 
Hunt, Chairman and Managing Director of the Colonial Gas Asso- 
ciation, was appointed. Mr. Hunt’s functions will be to promote 
production of benzole, develop the shale industry, and expand the 
power alcohol industry and the use of producer gas, and develop 
substitutes for petroleum. 


* * * 


Alderman J. E. KEIGHLEY has resigned his position as Chairman of 
the Colne Corporation Gas Committee after occupying the chair for 
a period of 21 years. Alderman Keighley has not, however, severed 
his connexion with the Gas Committee, as he has accepted the Vice- 
Chairmanship, and his great experience will no doubt be available 
to the new Chairman, Councillor G. E. WILMoRE. 


* * * 


Mr. E. H. Hart has succeeded Mr. H. H. WATSON as Engineer and 
Manager to the South Molton Corporation Gas Department. 
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OBITUARY 


C. Valon Bennett 


In the death of Mr. C. VALON BENNETT of heart failure on Nov. 18— 
announced briefly in the ‘‘ JouRNAL ” last week—the Industry loses 
an able administrator and one who had been a tireless worker in its 
interests. Coming of a ‘** gas’’ family, Mr. Bennett was a grandson 
of the late Mr. W. H. Bennett, for many years Secretary of the Incor- 
porated Gas Institute. Mr. Valon Bennett started his career in the 
Industry with the Herne Bay Gas and Coke Company, to which 
Undertaking he was subsequently appointed Assistant Engineer and 
Manager. In 1910 he became Assistant Engineer and Manager of the 
Dartford Gas Company, which later amalgamated with the South 
Suburban Company. 





In 1913 Mr. Bennett was selected from a large number of applicants 
for the post of Engineer to the Rochester, Chatham, and Gillingham 
Gas Company. Five years later he was appointed General Manager 
and shortly afterwards to the additional position of Secretary—occupy- 
ing the triple post up to the time of hisdeath. Considerable extensions 
and developments have been witnessed in the Company since Mr. 
Bennett assumed control. In 1913 the output of gas was in the 
region of 600 millions ; the latest available figures show a make of 
over 1,200 millions. ee 

During a part of the last war Mr. Bennett served as a Commissioned 
Officer in the Royal West Kent Regiment. He was President of the 
Southern Association of Gas Engineers and Managers in 1928, while 
in 1934-35 he attained to the highest position his colleagues in the 
Industry could offer him—President of The Institution of Gas Engi- 
neers—and many will recall the success which attended the seventy- 
second meeting, over which he presided. 

Mr. Bennett was an active member of the Institution Benevolent 
Fund, and was a Vice-President of the International Gas Union, 


having represented Great Britain since 1934. He was also Chairman 
of the Publicity Committee of that body. He was a Member of 
Committee of the British Commercial Gas Association, the National 
Gas Council, the Federation of Gas Employers, and of the Joint 
Co-ordinating Committee of the National Associations. He was a 
Freeman of the City of London, being a Liveryman of the Worshipful 
Company of Paviors. 


An Appreciation by the President of The Institution 
of Gas Engineers, Mr. George Dixon 


With the passing of Charles Valon Bennett, the Gas Industry, 
conscious of a great loss in its ranks, says good-bye to one who has 
left an unmistakable influence for good among all who were privileged 
to be associated with him. The Institution of Gas Engineers must 
always be indebted to him for the great qualities of sincerity and tact 
which characterized his work throughout the many years he served as 
Member, Councillor, Vice-President, and President. He served on 
the Council continuously from 1928 until the completion of his term 
as Honorary Councillor, ten years later. Only last March he was again 
pressed to fill a vacancy,on the Council, because of his special qualities 
that fitted him to smooth over difficulties that arose out of war con- 
ditions. By Charles Valon Bennett, Membership of the Institution 
was regarded as an opportunity to serve his [professional colleagues, 
and his name must always be associated with the work of the Com- 
mittee of Management of the Benevolent Fund, upon which he was 
an indefatigable worker. A man of outstanding personality with a 
natural aptitude for making friends, he was always seen to advantage 
at meetings of the International Gas Union, of which body he had 
been a Vice-President since 1934, and on the Council of which he 
represented both Great Britain and Australia. He was also Chairman 
of the Publicity Committee of the Union. 

Those of us who had the pleasure of attending some of the Conti- 
nental meetings with him were witnesses to the fact that his states- 
manlike bearing and the sincerity of his well-chosen words earned for 
him the greatest respect from the representatives of all countries, and 
he was undoubtedly the means of maintaining at a very high level the 
standing of the British Gas Industry. 

We mourn the loss of an English gentleman, but we rejoice that we 
have had the privilege of working with him. 


An Appreciation by A. H. A. 


The death of C. Valon Bennett severs a link in the chain of happy 
memories of a wide circle of friends. The sad news came as a great 
shock, and his passing leaves us all poorer. To many it is a personal 
grief, especially to those who knew him in earlier days, now over 
thirty years ago. 

Valon Bennett devoted his life to the Gas Engineering profession. 
He served with distinction The Institution of Gas Engineers and other 
kindred bodies in various capacities, and most notably when he 
occupied the Presidential Chair of the Institution. 

He was tireless and quite unselfish in striving to best serve the Gas 
Industry, and his interest in the welfare of his fellows was truly deep 
and genuine. This will be his monument—and indeed it is as he would 
have wished. 

Abler pens will no doubt chronicle his activities, but none will fully 
assess the measure of esteem and regard of his colleagues and friends, 
in whose hearts his memory will be ever enshrined. Weshall miss him, 
and are grateful for his mission. 


We regret to hear of the death of Mr. ARTHUR GARDHAM, who, as 
many of our readers will be aware, has been associated with Messrs. 
Samuel Cutler & Sons, Ltd., for a period extending over 60 years. 
He was appointed a Director in 1922, and has acted in that capacity 
ever since. His death occurred at Seaton, Devon, on Friday, Nov. 15. 
His many friends in the Gas Industry will regret his passing. 


The death took place at Kilsyth, Stirlingshire, on Nov. 19, of Mr. 
WILLIAM KELLOCK, formerly Gas Manager at Kilsyth. 





Steel Tubes and Tubulars 


New B.S. Specification 

In 1938 the British Standards Institution published the B.S. 789 
for Steel Tubes and Tubulars of Gas, Water, and Steam Qualities. 
To meet the urgent need for the utmost economy in the consumption 
of steel a War Emergency British Standard superseding that issued in 
1938 has now been prepared at the request of the Ministry of Supply, 
and with the full co-operation of the manufacturers. 

It provides for the replacement of the three qualities of tube in the 
1938 issue—namely, gas, water, and steam qualities, by two qualities 
designated respectively “* light weight,” and‘* heavy weight.” 

Copies of this War Emergency British Standard No. 798A may be 
obtained from the Publications Department, British Standards 

stitution, 28, Victoria Street, S.W. 1, price 2s. 3d. each, post free. 


George Wilson Gas Meters, Ltd. 


The firm would be grateful if gas undertakings who wrote to them 
either just before or just after a recent raid in the Midlands would 
forward copies, in case letters may have gone astray, so that immediate 
attention may be given to their requirements. 

We are pleased to learn that production at the Works continues. 


Forthcoming Engagements 
Dec. 


9.—1I.G.E.—Finance Committee, 1.45 p.m. ; Membership Committee, 
2.15 p.m. ; General Purposes Committee, 3 p.m. 

10.—I.G.E.—Council, 10 a.m. 

13.—1I.G.E.—Liquor Effluents and Ammonia Committee, 12.15 p.m. 

13.—Gas Research Board.—Joint Research Committee, 2 p.m. 

19.—Gas Research Board.—Refractory Materials Joint Committee, 
2 p.m. 
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B.C.G.A. Lecture Service 


It is likely that many undertakings will be approached during the 
winter months to give talks to local organizations or to branches of 
the Defence and Service organizations which happen to be located in 
the district, on subjects of national interest. 

In this connexion the Gas Industry is able to offer interesting stories, 
but it is appreciated that the gas engineer and his staff will have their 
time so fully occupied with other matters that they may not be in a 
position to give the requisite time to the preparation of these talks. 

Therefore, arrangements have been made with the three following 
well-known lecturers : Mr. W. A. Gibson Martin, Whinmoor Court, 
Sandfield Park, West Derby, Liverpool, 12 ; Mr. T. Bowen Parting- 
ton, 10, Adelphi Mansions, 73, Promenade, Southport, Lancs. ; Mr. 
R. N. Webb, “* Stoneleigh,’’ Bramley, Leeds ; so that their services 
are available to all members for lecturing purposes. Their talks, in 
chief, will deal with the National Food Campaign, this being the 
subject most closely identified with the main domestic load, and also 
because of its paramount importance to the community. 

The Food Controller desires the National Food Campaign carried 
on with even greater effort in the future, and would greatly appreciate 
further assistance from the Gas Industry. The three lecturers, 
however, would be prepared to give talks on other subjects as well. 

Their fees would be a matter of arrangement between the lecturers 
and the gas undertakings requiring their services. 

Those desiring to avail themselves, therefore, of this service, are 
asked to communicate with the lecturer most conveniently located to 
their undertakings. . These lectures would prove particularly helpful 
in support of Food Campaign Weeks. and it is known they secure 
very good reports in the local Press. 

As an additional lecture service the B.C.G.A. has brought its own 
draft lectures into line with wartime conditions, and could offer the 
scripts to members desiring to borrow them. Some of {the lectures 
are accompanied by lantern-slides. 


Our photograph shows some of the gas equipment lately installed in 


a new extension building at a large engineering firm in the North of 


England. The apparatus, which was supplied to the local gas under- 
taking by Radiation, Ltd. (Fletcher, Russell & Co., Ltd.), includes two 
treble-oven ranges, complete with enamel back-plates and plate-racks, 
four 16-gallon boilers, a griller on stand, three 8-ft. hotclosets, a fish- 
fryer, steamers, and tea and coffee sets. All the apparatus is in mottled 
enamel finish, and caters for a canteen accommodating 500 people. 


Lighting of Mills 
Extensive Use of Gas in Burnley 


Mr. H. Pegg, of the Industrial Sales Staff of the Burnley Gas Depart- 
ment, in an Address to the North-East Lancashire Industrial Gas 
Discussion Group on “ Selling Gas Lighting,”’ stated that 82 out of 
89 mills in the Burnley area are lighted by gas. Only a small percen- 
tage of mills had brought their lighting to conform with the Factory 
Lighting Acts, and there appeared to have been some reluctance in 
enforcing the law. Experiments and tests carried out in conjunction 
with the Street Lighting Superintendent had proved that the ideal of 
correct amount and correct mixing of gas and air could not be main- 
tained with the adjustable type of burner. 

To eliminate the human element and mechanical faults, the fixed 
nipple system was preferred, and with the right type of nipple more 
than double the candle-power of the adjustable medium burner could 
be obtained for an increase of approximately only 25% in gas con- 
sumption. Even if the universal burner was being used, the Depart- 
ment could definitely save the user gas and give an increased candle 
power of 25%. ; 

The 82 mills in Burnley had a total annual consumption of 234 
million cu.ft. They had already fitted 3,000 universal burners with 
the “Burnley ” dust shield in 15 local mills. 
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A Record of Achievement 


East Surrey Copartnership Scheme 


The second wartime annual meeting of the East Surrey Gas Com- 
pany’s Copartners was held on Nov. 16, when, following the precedent 
of a year ago, the assembly was in the afternoon, the venue again 
being the Company’s Club House, Redhill. Mr. W. Lees Stenning, 
J.P. (Chairman of the Company), presided. 

The Chairman, in moving the adoption of the Committee’s report, 
and the statement of the Trustees’ Accounts for the year ended Sept. 30 
last, said he was sure they would agree that over £49,000 as a total 
turn-over, from the commencement of Copartnership in the Company, 
constituted a most satisfactory achievement. The amount of Stock in 
the Company held by copartners was now nearly £22,000, or about 
£84 per head. The Savings Account again showed a substantial 
increase, no less than £758 having been paid in during the year, a sum 
which was about 50% more than the average of all previous years. 
During the six years 1916 to 1921, owing to the financial conditions 
brought about by the Great War, the copartnership bonus was neces- 
sarily limited to a nominal rate of 2% ; thus the Scheme, then in its 
infancy, was kept alive in the hope of better days to come. During 
the seven years 1933 to 1939, on the other hand, a bonus at the rate 
of 6% was continuously paid—1% above the standard dividend on 
the Company’s Ordinary “‘B” Stock. Owing to inevitably heavy 
increase in the Company’s expenditure in wartime, the price of gas 
had had to be raised and, consequently, under the Statutory provisions 
of the Company, the dividend had been proportionately lowered, so 
that in the case of the bonus distributed at June 30 last the rate was 
53% against 6% credited in the previous seven years. Unfortunately, 
for the current year a further reduction was inevitable. These decreases 
in dividends had, in the case of some gas companies, had the effect of 
cancelling the copartnership bonus altogether for the time being, 
but he was confident that the temporary sacrifice of bonus made little 
difference to the efforts of copartners in ensuring the continued success 
of their undertaking. 

The Gas Industry found itself faced with tremendous tasks in 
maintaining the manufacture and distribution of gas and its by- 
products under war conditions. Yet, owing to the splendid teamwork 
of their staffs in carrying out their duties under extreme difficulties, 
so much had been done as to adduce appreciative remarks and letters 
from satisfied consumers in all parts of the Company’s area of supply. 

Mr. F. H. G. Higton, in seconding the motion, said he could endorse 
what the Chairman had so well said. Great efforts had been made 
by the manufacturing and distributing staffs. 


This photograph was taken on the platform of the Lecture Hall of the 
Central Technical College, Dudley, on the occasion of a special demon- 
stration arranged as a background for Professor John Hilton. Miss 
J. E. Millichamp, the Dudley, Brierley Hill and District Gas Company’ s 
Home Service Adviser, gave a demonstration of the Oslo Breakfast. 
Professor John Hilton then spoke, and Miss Lockley, the Demonstrator 
of the Shropshire, Worcestershire, and Staffordshire Electric Power 
Company, gave a demonstration of portable food to be taken, for example, 
into air-raid shelters. The photograph shows, from right to left, Dr. 
A. Scotland, the Director of Education to the Dudley Corporation, Miss 
J. E. Millichamp, Professor John Hilton, Mr. A. W. Gibson, the Prin- 
cipal of the Dudley Technical College, Miss Lockley of the S.W.S. 
Electric Power Company, and Dr. F. G. Lewis, of the Dudley Education 
Committee and Chairman of the Education Food Committee for the 
Dudley Corporation. 


At the Request of the Town Council, the R.A.F. carried out an 
inspection of the street lighting at Grantham and reported that it was 
quite satisfactory, and that additional lamps might with safety be 
installed. The Council have now instructed members of a Special 
Committee to make an inspection and arrange the positions of the 
proposed additional lamps. 
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Association of Public Lighting 
* Engineers so 
Annual General Meeting 


In spite of war conditions the 17th Annual General Meeting and 
Conference of the A.P.L.E. took place on Nov. 21 at the St. Ermin’s 
Hotel, St. James’s Park, with the President, Mr. E. J. Stewart (Superin- 
tendent of Public Lighting of Glasgow), in the Chair. 

It was announced that the Association had suffered a severe loss by 
the sudden death of Mr. H. W. Gregory (Vice-President) in March 
last. After brief remarks by the PRESIDENT recounting the useful work 
rendered to the Association by Mr. Gregory, the members stood in 
silence for a minute as a mark of respect to his memory. 

It was then stated that Mr. W. N. C. Clinch, of Brighton, had been 
chosen as Vice-President for the coming year in place of the late Mr. 
Gregory. 

— then presented his Annual Report, which was taken 
as read. 

Mr. H. C. Brown (Treasurer) presented the Financial Report, 
which was of a satisfactory character. It was also reported that the 
Association had placed on loan to H.M. Government the sum of £500 
for the duration of the war free of interest. A letter was read from the 
Chancellor of the Exchequer acknowledging this and expressing his 
appreciation. 

; The Conference than considered and adopted the following reso- 
ution : 
‘** That the President (Mr. E. J. Stewart), the Vice-President 
(Mr. W. N. C. Clinch), the Treasurer (Mr. H. C. Brown), and the 
remaining elected members of the Council (Messrs. Colquhoun, 
Emptage, Lennox, Singleton, Wilkie, Winstone, and Woodward) 
be asked to continue in office until the termination of the war, 
or until such time as shall be determined at the next Annual 
General Meeting.” 

After the appointment of Auditors the Meeting terminated. A 
luncheon followed, after which Mr. P. Goop, Deputy Director of the 
British Standards Institution, gave an informal talk on some of the 
wartime problems connected with public lighting, which brought the 
Conference to a close. 


High Pressure Plant and the Properties 
of Fluids at High Pressures* 


Reviewed by Dr. F. J. Dent 


This book by Dr. Newitt is divided into two parts. The first deals 
with the Design of High Pressure Plant and the Measurement of High 
Pressure and should encourage the experimentalist in an ever-growing 
field for research. The second forms the backbone of the work, and 
is entitled The Properties of Fluids at High Pressures. With the 
influence of pressure continually to the fore, it reviews nearly all the 
characteristic properties of liquid and gaseous systems. Generally 
the treatise is confined within the subject of high pressure physics, and 
no chemical processes come within its purview. The Author writes, 
‘** Much of the contents is taken from original papers 
published during the past few years, but frequent quotations are given 
from the earlier classical papers on the subject.” 

Part I begins with a chapter on the special properties required by 
materials for high pressure equipment. The characteristics of special 
steels are described along with the effects of high and low temperature 
and of exposure to various gases. Then there is a useful account of 
high pressure gas storage cylinders. The following chapter gives a 
detailed discussion of the stresses and strains set up in the walls of 
pressure vessels, and this leads to the theory of the design of different 
types of compound cylinders. The methods of calculation used are 
interesting, but the design of vessels for ultra high pressure seems a 
matter rather for the specialist, with whom the experimenter in the 
field would be well advised to collaborate. A later chapter describes 
various types of pressure joints, the use of different kinds of screw 
threads, high pressure valves, pipe lines and fittings, safety devices, 
&c., and the first part of the book is completed by a clear and thorough 
account of primary and secondary gauges for pressure measurement. 

A noticeable feature of the second part of the work is the extensive 
amplification of the text with experimental results and a continual 
attempt to see how far these are in accord with prediction from 
molecular statistics and thermodynamics. In many cases the results 
are accompanied by critical descriptions of the experimental methods 
used in their determination. 

The early chapters are devoted to the development of the various 
equations of state which count on theoretical assumptions for the 
deviations from the ideal laws observed with real gases ; there follows 
a discussion of the thermodynamic properties of gases. Isotherms 
and isochors are treated thoroughly and here, in particular, experi- 
mental methods are given with full lists of references to Papers on the 
determination of compressibility data, &c. The compressibilities of 
gaseous mixtures are analysed as far as present knowledge will allow. 
Thermodynamic considerations include discussions of the specific 
heats of gases and the Joule Thompson effect. 

There is an interesting chapter on the factors determining equilibrium 
between co-existing liquid and vapour phases of binary and ternary 
mixtures, followed by a clear account of the liquefaction of gases, 
contributed by Dr. M. Ruhemann. Most of the remainder of the 


* By Dudley M. Newitt, M.C., D.Sc., Ph.D. (Humphrey Milford, The Clarendon 
Press, Oxford. 491 pp. + viii. Price 35s.) 
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book is concerned with the influence of pressure on a variety of fluid 
properties including the solubility, viscosity, dielectric strength, and 
refractivity of gases, and the vapour pressure, viscosity, and refrac- 
tivity of liquids. Later, a discussion is given of the compression and 
circulation of gases ; this considers especially the work to be done 
during compression and the theory of multi-stage compressors. 
Graphical methods are applied to compressor design. The final 
chapter deals with the pressure-volume-temperature relationships of 
liquids. There are appendices giving data for the thermodynamic 
properties of hydrogen, nitrogen, carbon monoxide, carbon dioxide, 
and methane, for the Joule Thompson coefficients of various gases, 
and for the refractive index of carbon dioxide. 

It is the first part of the treatise, based on years of experience of 
high pressure research at Imperial College, which will have the widest 
appeal, and all experimentalists should derive help from it. The treat- 
ment of most of the second part tends to be mathematical, and it will 
not be easily read by anyone not conversant with the subject-matter. 
It must be remembered, however, that it is mainly concerned with the 
influence of one variable—namely, pressure—on a number of the 
properties of fluids, and if all the background had been given without 
sacrificing the detail of the specialized field, the volume would have 
become unwieldy. Even so, the impression is gained that rather more 
description from a physical point of view would have been worth 
while as a help to those who are not in daily contact with the topics 
discussed. On this account, while there are parts of the book which 
are of value to all high pressure workers, interest in much of it will be 
confined to those making an academic study of the influence of pressure 
and to those concerned with behaviour at extremely high pressures 
or at pressures and temperatures not far removed from those of 
critical conditions. It is mainly under such conditions that the simple 
classical laws are wholly inadequate. 


Gas Appliances for Garages 


A patent (No. 526,144 ; application date, March 9, 1939) relating 
to gas appliances for use in garages has been granted to the Gas 
Light and Coke Company and G. C. Holliday. It is concerned with 
ignition means. Such appliances are generally closed to the atmo- 
sphere except through the interstices of fine mesh wire gauze, and it is 
the object of the invention to provide means for facilitating the 
ignition of such appliances without providing a permanently open 
lighting hole. The arrangement comprises a flash tube which is 
closed except for an opening at one end arranged to receive a com- 
bustible mixture from the appliance and a lighting hole disposed at a 
distance from the opening through which the contents of the tube 
may be ignited, and a spring-controlled shutter adapted to obscure the 
lighting hole of the flash tube and normally held in the obscuring 
position by the action of the spring. 
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In a preferred form of construction part of the flash tube, which is 
of cylindrical form, extends outside the wall of the appliance and has 
the lighting hole in its side. A cylindrical shutter which is adapted to 
move over this outer part of the flash tube and obscure the lighting 
hole is provided which is held in the obscuring position by the action 
of a spring mounted in an annular space between the shutter and the 
part of the flash tube. The end of the flash tube which is inside the 
appliance and is close to the burner is preferably belled out. 

The invention may be applied to safety heaters such as are used in 
garages for warming the sumps of motor vehicles and also to gas 
radiators for use in cinemas, workshops, warehouses, &¢., where the 
provision of a concealed lighting hole may be desirable. 

Referring to the diagram, the flash tube consists of two parts 1, 2, 
held together in a ferrule 3 which is held tightly by a nut 4 against 
the wall 5 of the appliance through which the flash tube passes. The 
inner end 6 of the flash tube which is close to the burner 7 is belled 
out. The other, outer end 8 of the flash tube is closed and has screwed 
thereinto a disc 9 over which passes a cylindrical shutter 10 enclosing 
a spring 11 between the disc 9 and the inwardly extending flange 12 
at its inner end. A lighting hole 13 is provided in the part 1 of the 
flash tube and this is normally obscured by the shutter 10. When it 
is desired to ignite the burner 7 the shutter 10 is pulled outwardly 
against the action of the spring 11 to uncover the lighting hole 13. 
A flame is then applied to the lighting hole and this ignites the burner 7, 
the gas supply to which has been turned on. The shutter 10 is then 
released and springs back to the position in which it obscures the 
lighting hole. 
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COKE OVEN MANAGERS’ ASSOCIATION 


Presidential Address 


of 


T. P. CARR 


N the early days of the Association the majority of coking 

plants were attached to collieries. Their function was to 

carbonize the small coal or slack and so convert this commodity 
into products of greater market value. An important change 
since that time has been brought about by the erection of coking 
plants at many steel works, which are thus enabled to work 
with a thermal efficiency thought impossible before the World 
War. 

The long continued slump in metallurgical coke between 1921 
and 1934 compelled coke producers to search for other markets, 
and the domestic and industrial fields are now being energetically 
exploited. Changes have taken place also in the organization 
of the industry. 

Matters of policy and those which affect the interests of coke 
producers come within the purview of the National Association 
of Coke and By-Product Plant Owners. Several coke oven 
managers are serving on the Managing Council of this Asso- 
ciation. Since the outbreak of war the responsibility of the 
Managing Council has been very heavy. Advisory Committees 
have been appointed to afford assistance to Government Depart- 
ments in many matters of public interest ; among these I would 
particularly mention the Anti-Glare Committee which is working 
in conjunction with representatives of the Home Office on the 
question of overcoming glare in the coke oven and allied indus- 
tries ; the sub-Committee which made representations to the 
Ministry of Labour in regard to the need for reserving adequate 
skilled labour for the industry and were successful in securing 
reductions in the reserved ages of several classes of workers. 
Coke oven managers are representing the National Association 
on the Toluene Committee, and also on the Government 
Committee set up to investigate benzole recovery. Recently 
the National Association were an objecting party to the 
proposed rise of railway rates. 

The present hostilities have caused many increased responsi- 
bilities to fall on the coke oven manager, such as the enclosure of 
premises on the instruction of the Ministry of Petroleum Supply, 
securing efficient blackout during hours of darkness ; provision 
of shelters for workpeople ; and general compliance with 
numerous Government Orders. Probably coke ovens are more 
prone than any other type of industrial plant to the emission 
of glare during operation. As a District Officer for Anti-Glare 
Precautions for Coke Ovens I can assure you that this has been 
a difficult problem. Each plant has had to be considered 
separately so that the most appropriate steps for the particular 
installation could be taken, and in many instances several 
projects were examined and rejected before a scheme could be 
passed by the Anti-Glare Committee as satisfactory. 

The age of the coking plant has a bearing on the precautions 
found necessary. In the case of old batteries, burning out of 
ascension pipes and valve cleaning operations which produce 
intermittent glare have to be carried out in daytime—this 
trouble is less pronounced where the installation is a modern one. 
Glare caused during the discharge of coke from the oven and 
the travel of the coke car to the quenching tower has had to be 
screened by the erection of a cover over the coke car track. 
In some instances it has been possible to deal satisfactorily 
with the question by covering over the coke car. Glare during 
charging had to be overcome by screening of the top charger 
and rams, and steaming ascension pipes. In many cases 
modifications of working conditions were also introduced. 

Coke ovens are also on the “ prior warning ”’ list for air raid 
warnings, and telephones have to be manned day and night. 
Fire watchers have to patrol the premises to observe and report 
any case of fire. Fire fighting squads had to be organized and 
trained ; first aid parties also had to be equipped and trained. 
Concise instructions had also to be given to officials and workmen 
as to the steps to be taken in the event of damage resulting from 
enemy action. . 

The Defence of Factories and Works Order caused us to 
form our own Home Guard. It must be recorded that the 
response of coke oven personnel to these responsibilities has 
been admirable. 

War and the consequences of war have had their effect on 
the commercial side. Months passed after the outbreak of war 


before any perceptible increase in demand for coke by the blast 
furnaces was noted. Barracks, camps, aerodromes and military 
establishments consumed largely increased amounts of coke, 
especially nut coke for cooking and heating, but on account of 
rising coal prices, which forestalled rises of coke prices, such 
sales were often unremunerative. 

In regard to general domestic sales, reference must be made 
to the Fuel and Lighting Order, which was devised to ration 
consumers in respect of solid fuel, gas and electricity. This 
emergency measure does not appear to have served any very 
useful purpose as ample supplies of coal and coke have been 
available, although transport was difficult during the severe 
frosts of last winter. 

Gas companies taking bulk gas from coke ovens found them- 
selves favourably placed and have not had to impose restrictions 
on their consumers. In accordance with the wishes of H.M. 
Government, the hard coke industry is under control for the 
period of the war, and the industry has to be organized ona 
national basis. To this end, the British Hard Coke Association 
is in process of formation, and an Interim Committee representing 
all districts has been set up. A Coke Director of the industry 
has been appointed, and he is also Coke Supplies Officer under 
the Mines Department. 

It is too early yet to envisage the form which the new organiza- 
tion may take, but it seems clear that as the output of all coke 
ovens, including those attached to steel works, is to come within 
the control, all district arrangements may be subject to some 
modification, and negotiations for co-ordination between 
districts will have to receive approval of the National Organiza- 
tion in order to preserve national uniformity. 


Price Control 


The gas coke industry now has its policy directed by the 
National Federation of Gas Coke Associations, and there is 
liaison established in London between this Association and the 
Interim Committee of the British Hard Coke Association. 
The prices of both hard and gas coke are tied to a pre-war 
general level in terms of an undertaking given to the Government, 
and may only be increased by the authority of the Secretary for 
Mines. For the year ended Dec. 31, 1939, the output of hard 
coke from all ovens in England, Scotland, and Wales slightly 
exceeded 14 million tons. The present output is at the rate of 
approximately 15 million tons per annum and, in addition, 
approximately one million tons per annum of breeze is being 
made. Of the coke produced, between 70% and 75% is going 
to furnaces and foundries and approximately 124}% to 14% is 
used for industrial purposes. 

Prior to the war there was an appreciable tonnage of coke 
exported, particularly to Scandinavia. This market has been 
cut off, and while at one time it was anticipated that large ton- 
nages of coke would be required for France, the present position 
is that very little coke is now going overseas. The temporary 
loss of this trade is having repercussions in the inland market, 
especially in the Durham district where large stocks of coke are 
accumulating. These problems are engaging the attention of 
the Interim Committee of the British Hard Coke Association, 
and the Government is encouraging consumers to stock coke 
against the difficulties which may arise during the coming 
winter. Inthe Southern Counties there is evidence ofa shortage 
of gas coke, which will have to be replaced by hard coke, but this 
matter is not too easy to arrange because the prices are not 
remunerative to the producers when long-distance carriage is 
taken into consideration. 

It is difficult in the present state of emergency to make any 
reliable forecast as to the future prospects of the industry, 
because there are so many uncertain factors to be weighed in 
the balance. It would appear, however, that whereas six months 
ago it was vitally important to increase production by working 
all ovens at maximum output, and to bring additional ovens into 
operation, the picture is somewhat different to-day. The 
present production seems to be adequate to meet impending 
requirements, but, at the same time, the national requirements 
for by-products will no doubt dictate the extent to which it may 
be essential to continue maximum production. The building up 
of reserve stocks of coke as an insurance against enemy action 
is an important factor which has to be taken fully into account. 

The need for an organized industry not only to deal with 
wartime problems but to meet post-war difficulties is obviously 
apparent, and everything which can be done in this direction will 
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consolidate and make fruitful the preliminary spade work which 
has been going on for some years. The London and Counties 
Coke Association, which has been operating for nearly ten years, 
has become an increasing tower of strength; hard coke 
producers in the Midlands are working in close unity with that 
body, and there is a similar arrangement with the Midland 
Counties Coke Association. In both these areas, distributors’ 
branches have been established, and prices are controlled right 
through from the producer to the consumer. The producers 
in South Wales have formed themselves into an Association, 
and that market is now being regulated in a more satisfactory 
way. In Yorkshire the Coke Producers’ Federation includes 
all producers of hard coke, as does also the Derby and Notts 
Coke Producers’ Association. There is a close working arrange- 
ment between these two bodies. Considerable progress has 
been made in negotiations with the gas engineers for a policy 
of coke co-ordination in Yorkshire, and steps have been taken 
to include the setting up of a distributors’ branch and the control, 
by arrangement with the merchants, of prices to the consumers 
which will ensure a reasonable price to the producer and equitable 
margins to the merchants. A Gas Coke Association called the 
Lancashire and District Coke Association has been set up in 
Lancashire, and it is hoped before long to make progress on 
similar lines there. In the Durham district, the North-East 
Coast Coke Producers’ Association (Northern and Southern 
sections) is operating. Gas undertakings are members of this 
body, and there is an arrangement with the merchants. The 
position in Scotland is still far from satisfactory. 

The price of coke for use in blast furnaces is governed by 
a tripartite agreement between the British Iron and Steel Federa- 
tion, Foundry Pig Iron Producers, and Coke Producers. 

To sum up, there is machinery in operation for regulating 
supplies and prices of coke of all classes, and full opportunity 
for all matters of common interest to be discussed and negotiated; 
and, although wartime conditions impose necessary burdens and 
restrictions, full advantage should be taken for putting the 
industry in such a position that when happier days come, the 
future can be faced with every confidence. 


The Technical Side 


While control of marketing arrangements is very necessary, 
the technical side must not be forgotten, and the utilization of 
oven coke by the public must be encouraged by every possible 
means. Expert advice on all applications of coke must be more 
freely available to the consumer. A prominent example of the 
good work which can be accomplished in this direction is 
afforded in the case of gas coke by the technical organization set 
up by the London and Counties Coke Association to deal with 
any problems affecting coke utilization. With the benefits 
resulting from the London and Counties Association before 
them, several oven coke producers operated a service and advice 
arrangement in connexion with their own consumers and 
merchants, who readily availed themselves of such assistance. 

As it was considered a matter for coke producers generally 
rather than individually, the Coke Producers’ Federation insti- 
tuted a Technical and Advisory Department. This Depart- 
ment is under the direction of a qualified combustion engineer 
and is available to tackle problems concerning coke usage of 
interest to both producers and consumers. 

Investigations by the Coke Producers’ Federation Technical 
Department have already been of great assistance, and when 
coke has to compete with other fuels after the war, a large 
expansion in this direction will be necessary, together with the 
full resources of coke producers, to open new markets and 
maintain those at present held. 

Much valuable work is being carried out by the Fuel Research 
Departments in London and the Provinces on the suitability of 
various coals for coking ; on swelling of coals in coke ovens ; 
on the performance of cokes of different characteristics in blast 
furnaces; and on the increase of reactivity of hard coke by 
blending of coals, activation, and other means. 

It is evident to many of us that the marketing of high-class 
coking coals for ordinary industrial use, power plants, and so 
forth, is not in the best interests of the community. A situation 
is arising when the shortage of coking coals for coke oven use 
will become acute. Undoubtedly after the war some control 
over the use of coking coal must be exercised. 

The stimulation of agriculture during the year has increased 
the demand for sulphate of ammonia, which now sells at an 
increased price, due no doubt among other factors to the general 
increase of price levels caused by the war. 

A change in the economics of coking that has taken place has 
been the rise in importance of gas as a by-product. Not very 
many years ago gas was sold or returned to the parent colliery 
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for steam raising. Many coking companies now sell gas in bulk 
to statutory gas undertakings, in either an unpurified or purified 
state, the trend being in the latter direction. This outlet for 
surplus gas should be encouraged in every possible way. At the 
same time it must be remarked that the conditions of sale of 
gas are often not all that might be desired ; the price also allows 
a margin of profit that is far from commensurate with the service 
rendered and responsibility incurred. One direction in which 
research can profit our industry is to promote new and com- 
petitive uses for gas. In Germany, and to a lesser extent Russia 
and Japan, large quantities of coke oven gas are used in the 
Fischer Tropsch process. Gas is also used for the synthesis of 
methyl alcohol and associated products. The predominant use 
of gas as a fuel should not blind us to the urgent need for alterna- 
tive outlets of higher market value. 

The Government is anxious that a maximum production of 
liquid oil products is obtained. Creosote previously shipped to 
America for preservation of timber is thrown back on the home 
market for use asa fuel. There is an active demand for toluene 
for the manufacture of T.N.T., and the prominent part played 
by coke ovens in this production is well known. 

In the early months of the war there was a good demand for 
phenols and cresols for manufacture of synthetic resin moulding 
compounds ; latterly this use has been restricted by the fact 
that many moulding works are now engaged on armament work. 
In the case of pitch, which had been a poor market for years, 
it looked as though the large sales booked for France would 
relieve us of accumulated stocks.<The collapse of France caused 
a total cessation of pitch for export, and efforts are now being 
made to substitute a pitch creosote solution for imported fuel 
oils. A similar problem has arisen in regard to pure benzene 
and naphthalene ; large quantities booked for France have now 
to be absorbed at home. 

Toluene and xylene are being used in paint, lacquer, and 
aeroplane. dope industries and are in good demand. Special 
tar acids and sheep dips are being exported to the Colonies, 
and a special effort is being made to capture markets for these 
products previously held by Germany. 

Technically, it is worthy of note that pipe stills for the dis- 
tillation of tar have been put into operation at several works, 
replacing the usual drum stills ; but tar distillers are inclined to 
be conservative in outlook and do not yet fully appreciate the 
economic advantages of the pipe still. 

Increasing mechanization of mines has resulted in deteriora- 
tion in quality of slack, in that coals are more dirty and dusty. 
Happily, however, coal preparation technique has kept pace 
with the change, and thanks to the present efficient systems of 
de-dusting, flocculation, and improvements in coal washing the 
majority of coking plants now carbonize slack lower in ash 
content and moisture than formerly. 


Educational 


On the education side the industry is well catered for by 
evening classes, technical colleges and specialized courses at 
Universities. Candidates have done well very in the City and 
Guilds examinations in Coking and By-Products. I would like 
to see more mechanics and operators as successful candidates, 
and so exhibit the interest they should take in the industry. 
The young men who are disposed to take advantage of educa- 
tional facilities should receive every encouragement. 

An advance in social welfare was made during the current 
year when the holidays with pay agreement came into force. 
There are no periodical stoppages in the industry of coke pro- 
duction such as take place in most other industries ; the agree- 
ment, therefore, will be a great benefit to the workers, and for 
that reason to the coking industry generally. 

When members of our Association make a mental survey of 
the industry, they must be greatly encouraged by the prominent 
part it plays in our everyday life. Coke and the other products 
of coal carbonization are essential to the pursuit of war, but they 
are no less essential in peacetime. 

Coke is a raw material of basic importance for metallurgical 
purposes, and is of growing importance as a domestic fuel; gas 
is firmly established in the latter capacity, and its use as an 
industrial fuel is rapidly increasing. Ammonia and sulphate of 
ammonia are our principal home produced nitrogenous products. 
Tar is the parent substance from which a host of commodities 
necessary to modern life is derived. 

It is expedient that consideration should now be given to 
future problems of the industry and how they may be best 
dealt with. It may well be that the coking industry will be 
called on to meet unforeseen trials, and I am convinced that the 
Association will then play its part as creditably as it has done in 
the past. 
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GAS FLOW IN FUEL BEDS‘ 


A NEW TECHNIQUE FOR THE STUDY OF AERODYNAMIC PROCESSES 
By J. G. BENNETT and R. L. BROWN} 


OMBUSTION in fuel beds is a complex process which has 

hitherto defied all attempts at exact quantitative expression. 

Extraordinarily little is known for certain about either the 
chemistry or the physics of the process, and it has been left to 
engineers, advancing on the basis of vast experience of com- 
bustion of every kind of fuel on every scale, to achieve the 
present satisfactory technical position as regards accurately 
controlled, efficient, and virtually smokeless combustion of 
bituminous coal. It seems now that any further progress, 
especially progress of a revolutionary character as regards, for 
example, the rate of heat evolution, can only come if some of 
the chemical and physical riddles are solved. 

The one great difficulty in the study of combustion in a fuel 
bed is that everything is in a state of change. Temperatures 
rise and fall ; particle size, and hence reaction surface, changes 
in a complicated manner ; the composition of the fuel itself, 
and especially the proportion of ash to fuel substance, is also a 
variable. The sampling of gases to ascertain their composition 
at different points in the fuel bed is an uncertain process, and it 
is impossible even to-day to say with certainty whether any 
method of sampling is free from grave suspicion. Temperature 
measurements are also unreliable owing to the great local 
differences in temperature both between gas and reacting solid 
and between visible surface and the inner surface accessible to 
the gases. A large part is played by the voids or gas-filled 
spaces in the bed and the manner in which the gases flow through 
them. Moreover, the continual change in the voidage of the 
different parts of the bed alters the way in which the gases flow. 


Importance of Aerodynamic Effects in the Fuel Bed 


It has always been difficult to distinguish between the pro- 
cesses occurring at the solid surface and secondary reactions 
taking place in the gas phase. Attempts to eliminate secondary 
reactions by working at very low pressures have been made by 
Lothar Meyer,(') Langmuir,(*?) and others, and by employing 
low temperatures by Rhead and Wheeler.(*) These conditions 
are so far removed from those of the fuel bed as to make the 
interpretation of the results difficult and uncertain. An alterna- 
tive method of procedure is to study the aerodynamic phenomena 
separately from those of combustion and heat transfer. It is 
possible to do this by calculation, making various assumptions 
as to the path of the gases based on the work of Carman,(‘) 
Rosin,(*) and Muskat,(*) or by the use of models in which gases 
are replaced by water, a method applied by Rosin(’) to the 
study of gas producers. 


Calculation of Flow Characteristics 


Calculations of gas flow through porous materials are not 
difficult at low Reynolds numbers when the flow is laminar and 
D’Arcy’s law may be presumed valid. In fuel beds, however, 
measurement of the pressure loss indicates that under usual 
conditions the flow has an indeterminate character, differing 
from that in pipes in being neither laminar nor truly turbulent. 
This view is supported by the classical experiments of Furnas,(*) 
who did not, however, draw any clear conclusions as to the 
nature of the flow. Further evidence is given in the experi- 
mental portion of the present Paper. It seems probable that 
the observed data can best be interpreted by assuming that the 
flow fluctuates and changes its character as the gases pass 
alternately through the larger interspaces and through the con- 
strictions caused by close particle contact. No theory dealing 
with flow of this character has yet been developed and there is 
no satisfactory means of calculating the characteristics of the 
gas motion from gas theory. 


Method of Dimensionless Groups 


Attempts at handling the experimental data by the method 
of dimensionless groups, which has been applied so successfully 
to many other forms of flow, have not proved very fruitful in 
the case of flow through beds owing to the absence of a satis- 
factory linear dimension to insert in the Reynolds and Prandtl 


* From a Paper to the Institute of Fuel. 
+ Mr. Bennett is Director of the British Coal Utilization Research Association and 
Mr. Brown is Research Officer to the Association, 


numbers. Carman has shown that for this purpose the recip- 
rocal of the specific surface, which has the dimension of a length, 
may be used to correlate flow data, but this method is very 
laborious owing to the difficulty of determining the specific 
surface of an irregular broken solid. A further difficulty is that 
the voidage ratio, which exercises a large influence on the flow, 
is dimensionless and there is not yet any clear indication of the 
manner in which it enters into the dimensionless groups. It 
must, however, be recognized that even if the nature of the flow 
were known, the gas path could only be calculated for very 
simple cases. 


Aerodynamic Models 


The use of aerodynamic models in which the gas is replaced 
by water has proved a very powerful weapon for investigating 
flow through irregular channels where eddy fields play an impor- 
tant part. It has been used to elucidate the flow through coke 
oven heating flues,(*°) regenerative furnaces, boiler furnaces,(*°) 
and even living-rooms with coal fires.(‘!) In the latter case the 
process of combustion was reproduced by the dissolution of 
briquettes of common salt. The method has also been applied 
to flow through fuel beds, but here several difficulties are 
encountered. In the first place, it is difficult to establish with 
any certainty a criterion of dynamic similarity. Secondly, the 
density of the fluid is too close to that of the solid to enable a 
stable bed to be maintained without artificial constraint under 
conditions of rapid flow. Moreover, the construction of the 
models which have to be made of transparent cellophane or 
glass is a difficult and lengthy process which makes the method 
unsuitable for studying the effect of furnace and air inlet design 
upon the gas flow in a bed of fuel. 


Character of Flow in Fuel Beds 


The classical experiments of Osborne Reynolds (#2) on flow 
through pipes‘led to a clear demarcation of the types of flow in 
aerodynamic systems. The distinction established between 
laminar and turbulent flow has been of inestimable value in the 
development of aerodynamics, since the laws which have been 
found to hold for each of the types have been capable of great 
extensions, both theoretical and experimental. 

In flow through beds a similar distinction between laminar 
and turbulent flow can be made. Thus, on the one hand there 
is a large class of problems connected with seepage through 
geological strata and dams which have been considerably 
developed by Muskat(*) and others using D’Arcy’s law of flow 
as a basis. On the other hand, there are high velocity systems 
occurring in engineering practice in which the flow is fully 
turbulent and the characteristics can be developed although not 
so fully as in laminar flow. Although the two extreme cases are 
of great significance, the intermediate classes where there is 
combination or alternation of laminar and turbulent flow are 
even more frequent and important. 

The flow of gases through fuel beds belongs to this class 
since the variations in the cross-section of a streamband* are so 
considerable that the flow changes rapidly from laminar to 
turbulent in most of the conditions encountered in practice. At 
the one extreme of very low rates of flow, the resistance to flow 
is almost entirely due to the skin friction between the gas and 
the solid, and the law of flow is D’Arcy’s law in which the pressure 
drop is proportional to the first power of the velocity. Not only 
is the use of D’Arcy’s law of resistance limited by the low rates 
of flow to which it applies, but the Authors have shown by a 
more general theoretical proof than that usually adopted that 
the law is strictly valid only for laminar flow in parallel and 
similar channels in a uniform bed. If the bed be non-uniform, 
D’Arcy’s law does not hold even at low rates of flow. At the 
other extreme of rapid rates of flow, the resistance to flow is 
almost entirely due to the cumulative loss of dynamic head by 
head-on impacts between the stream and the solid particles and 
the frictional resistance is less important. In this case the 
pressure drop is proportional to the square of the velocity and 

* A “ streamband ”’ is the path followed by the flow through a small definite area ; 


in the model experiments in the present Paper the flow picked out by the vapour issuing 
from a jet is a “ streamband.” 
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the flow is usually described as being fully turbulent. This 
description of the flow being fully turbulent is not absolutely 
correct, since fully turbulent flow can only take place in an 
infinite space. It would, perhaps, be more accurate to describe 
the flow as characteristically turbulent. 

The practical study of flow of gases through fuel beds lies 
between these limits, there being a complex system of combined 
laminar and turbulent flow. That in the fuel bed there is an 
intimate combination of laminar and turbulent flow appears 


from the experiments of Carman,(‘) Rosin,(’) and Bakhmeteff 


and Feodoroff,('*) who have shown by dimensionless plotting 
that over a wide range of velocity the resistance law varies from 
laminar flow with pressure drop proportional to the first power 
of the velocity to nearly fully turbulent flow with pressure drop 
proportional to the 1.9th power of velocity. The variation is 


continuous, there being no sudden transition or critical onset of 


turbulence such as occurs in flow through pipes or past free 
surfaces. 

A further point which has to be taken into account in con- 
sidering gas flow through fuel beds is the large amount of surface 
present. Owing to this the Reynolds’ numbers corresponding 
to laminar or characteristically turbulent flow are widely different. 
For laminar flow the Reynolds’ numbers must be extremely 
small ; for fully turbulent flow the Reynolds’ numbers must be 
sufficiently large for the eddy fields to be small in comparison 
with the space through which the gas is flowing. Between these 
two cases the turbulence is continually broken up by interaction 
between the eddy fields and the solid surface. Moreover, the 
unstable character of turbulent flow is such that there are con- 
siderable fluctuations in the velocity of the gas at any one point. 
Whereas in an open pipe the fluctuations can usually be averaged 
without loss of generality, in a fuel bed they play a very impor- 
tant part in determining the reaction intensity at a given point. 
This can be seen by considering-the simple case of two adjacent 
voids in the line of the gas stream. The flow through one ata 
given moment may be turbulent and through the other laminar, 
but, owing to this difference, the pressure drop through the first 
may be greater than in the other, and the resulting back pressure 
will then drive a greater proportion of gas through the second 
void until the flow there becomes turbulent, when a_ back 
pressure will again be set up and reverse the process. In this 
way, cyclic changes in the flow through the two voids will ensue. 
These fluctuations of the flow will be even more marked under 
combustion conditions where, in addition to the effect already 
referred to, there will be temperature fluctuations owing to the 
changes in the amount of gas flowing and hence the rate of heat 
evolution. In the present Paper, these fluctuations are not 
considered, although their presence has been established by 
Rosin, who has shown that they may have an amplitude of as 
much as 30°% of the mean velocity even in thé cold.(’) 


Change in Characier of Flow 

The problem is further complicated by the possibility of 
different degrees of laminar and turbulent flow existing in one 
and the same fuel bed. This applies particularly to systems in 
which the gas is introduced through restricted inlets, and then 
spreads out in a bed of considerable cross-section. In this case, 
the flow near the inlet can be characteristically turbulent, while 
that in the part of the bed remote from the inlet can be very 
nearly laminar. A non-uniform packing of particles in the bed 
will produce a similar effect. 

Another factor which must be taken into account is that the 
interaction between the gas and particles can change the dis- 
position of the particles. Thus it is well known that at high 
rates of flow the bed can be lifted and fully teeter. Even when 
the volume of the bed is kept constant, partial teetering may 
take place in restricted regions at high rates of flow. The 
occurrence of such restricted regions of partial teetering is 
accentuated in fuel beds owing to the diminution of particle 
size when the fuel is burning. Before the conditions governing 
such partial teetering, and hence the tendency to form channels, 
can be investigated, it is necessary to establish at least in.a general 
manner the laws of flow in a non-uniform rigid bed in which 
the particles do not move. 


Empirical Pressure Drop Formula 
In the course of work on portable gas producers, the resistance 
of oblique-draught producers to flow was measured.(") It was 
found that the resistance can be fairly accurately calculated by 
the following empirical formula : 


p Kh ("")- a 


 - 


where p is the pressure drop in in. w.G., Ais the bed depth in in. ; 
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mis the mass of gas flowing in Ib./min./in. width of bed (the 
flow was uniform across the width of the producer) ; and « is 
the voidage ratio—that is, the ratio of the gas-filled space to the 
total volume of the fuel bed. It will be noted that the ex- 


. im . . . *,* . 
pression \ is a measure of the mean interstitial velocity. 
a 


The experiments were carried out with air at room temperature, 
the exponent |!.72 holding for all the sizes and size ranges 
tested ; these ranging from 3 in. to § in. fuel with a voidage 
ratio varying from 0.23 to 0.37. For the close size ranges a 
relationship was found between the voidage ratio and the mean 
particle size so that in correlating the data it was thought suffi- 
cient to omit the particle size. The rate of air flow was varied 
over a 4 : | range up to 60 cu.ft.min. 

During the experiments with the smaller sizes, particularly in 
those with a small number of 2-in. holes in the windbox, there 
was a Critical rating (usually about 55 cu.ft./min.) at which a 
disturbance of the bed occurred. The disturbance was some- 
times accompanied by partial teetering which extended into the 
hopper. It was, therefore, found best to take the flow up to the 
maximum rating, and then repeatable measurements were 
obtained. 

An interesting feature of the expression (1) is that the voidage 
ratio enters into the formula with a much lower power than that 
which has been proposed by most earlier workers. A possible 
explanation of this is that little of the work on resistance of fuel 
beds has been carried out with natural packings, and in all the 
cases known to the Authors the resistance has been measured in 
a vertical direction. In a vertical direction the probability of 
chimneys may be higher than the probability of horizontal 
channels, in which case the effect of the average voidage ratio 
would be higher in a vertical than in a horizontal direction. The 
supposition that fuel beds are anisotropic is not unreasonable, 
since gravity acts as a directing force in the packing of the bed. 

On the other hand, it is not essential for the anisotropy to 
extend throughout the bed, since in the experiments described 
below it will be shown that local packing conditions in the 
neighbourhood of the inlet exert considerable influence on the 
pressure drop, and it is certain that these local packing con- 
ditions vary more for inlets transverse to the bed than for 
inlets on which the weight of the bed is supported. Whatever 
the explanation of the lower power of the voidage ratio, it must 
be concluded that the average voidage ratio for the bed as a 
whole does not give a sufficient description of packing to permit 
deduction of aerodynamic characteristics. 

In order to investigate anisotropy of fuel beds some experi- 
ments were carried out in which the resistance of a cubic bed of 
coal particles was measured in three perpendicular directions. 
In the work considerable difficulty was experienced with move- 
ment of the bed due to the impact of air on the particles, but 
the experiments showed conclusively that the resistance may be 
50°% higher in one direction than another. That this may not 
be due to anisotropy extending throughout the bed appeared in 
some further experiments in which particles were packed in a 
pipe, the particles being dipped in paraffin wax before insertion 
in the pipe so that they set to a form of rigid structure which 
would resist movement due to vibration of the pipe and the 
blast of air passing through the pipe. In spite of the pre- 
cautions taken to keep the bed absolutely stationary, resistance 
measurements under pressure and suction carried out over a 
period of 24 hours gave resistance varying over a range of 
4:1. From the nature of the experiments this can only have 
been due to movement of single particles lying near to the inlet 
or outlet. 


General Conclusions Regarding Gas Flow in Beds. 

These experiments indicate that investigation of flow through 
fuel beds must take account of local conditions, and that the 
over-all resistance of the bed as a whole may have little or no 
significance for processes such ‘as combustion occurring at the 
surfaces of particles within the bed. The following further 
conclusions appear to be inescapable : 


(a) That even in uniform beds the voidage ratio averaged 
for the bed as a whole is not a sufficient criterion for defining 
the aerodynamic characteristics, and in particular that the 
local packing in the neighbourhood of inlet or outlet can 
have a considerable influence on the resistance of the bed. 
This consideration applies a fortiori for non-uniform beds. 

(b) That flow through fuel beds belongs to the intermediate 
field between fully laminar and fully turbulent flow, and 
in many cases is such that the character of the flow changes 
in passing through the system. This type of flow is unstable 
and gives rise to fluctuations with time in the average 
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velocity through any small region having the dimensions of 
a few particle diameters. 

(c) That even in cases where there is no change in particle 
size during the experiments, the flow may very easily 
disturb the bed and set up a state of partial teetering or at 
least modify appreciably the flow characteristics and the 
resistance. When the particles are being consumed, the 
blast may have a considerable effect on the packing, which 
will alter the flow characteristics accordingly. In addition 
if there are considerable temperature gradients in the bed 
under operating conditions the change in viscosity and 
density of the gas will cause a larger mass flow in the cooler 
parts of the bed. 


In investigating the flow of gases through fuel beds it is 
essential to consider these three effects. Resistance determina- 
tions alone do not furnish the necessary information, and some 
method of experimentation must be adopted which enables the 
gas path to be observed and measured. 

In the next section a model technique is described which has 
been applied to the investigation of the first of the three effects 

namely, the influence of packing—-and which may be used 
also to throw light on the other two. 


Technique of Starch Glass Models 


In the course of experimental work on portable gas producers, 
it became necessary to obtain as rapidy as possible information 
with regard to the flow of gases through the fuel bed with different 
arrangements of gas inlet and outlet. After consideration of 
the various known methods, it was decided to try a new technique 
consisting in the construction of full-scale models representing 
a cross-section of the producer between glass plates. The fuel 
was replaced by lumps of starch-coated glass of similar size, and 
air impregnated with iodine vapour took the place of the gases. 
It was found that the staining of the starch with iodine made it 
possible to trace in a very instructive manner the flow of the 
gases. This method of studying the distribution of gas flow in 
a stationary bed has proved so successful that it has been extended 
to the study of other types of fuel bed, and still further extensions 
are planned in which the combustion process itself may be 
somewhat closely approximated without loss of aerodynamic 
similarity. 

The experiments were carried out in models constructed of 
wood and fitted with glass faces, sealed with putty or paraffin 
wax, through which the zones shown by the colour reaction 
could be observed. In each case the colour reaction was that 
between starch and iodine, three different methods being used : 


(a) The glass was coated with a 20°, starch solution and 
a mixture of iodine vapour and steam, produced by boiling 
solid iodine in water, was passed through the bed. 

(b) The glass was coated with a 20° starch and 2% 
potassium iodide solution and chlorine was passed through, 
the chlorine reacting with the potassium iodide and setting 
iodine free on the surface of the glass. 

(c) The glass was coated with a 20°% starch and 2% 
potassium iodate solution, and sulphur dioxide was passed 
through the bed, thus liberating iodine on the surface of 
the glass. 


The discoloured glass from a previous experiment can be 
cleaned by boiling in water and then washing with cold water. 
The appropriate solution is then poured over the glass, which 
is allowed to drain for about 10 minutes, after which it is spread 
out in a layer about 4 in. thick to dry in air. It was found that 
glass which is completely dry stains a reddish brown, wet glass 
staining a dark blue. In the former case, a given quantity of 
chlorine will completely stain a small part of the bed; but in the 
latter case, the same quantity of chlorine tends to stain more 
lightly a larger part of the bed.* In most of the experiments, 
4-in. to 4-in. glass particles were used with air flows up to 
40 cu.ft./min. The models were filled from a small hopper 
placed so as to simulate as nearly as possible the normal gravity 
filling due to burning away of the fuel. 

There are two essentially different methods of showing the 
way in which the air flows through the bed. The first consists 
in making visible the different zones in which the flow has a 
distinctive character, and the second brings out the streamlines 
or streambands corresponding to the path which the flow takes 
through the bed. 


* This difference in behaviour of wet and dry starch makes it possible to reproduce 
to some extent temperature effects in the bed by varying the relation between reaction 
velocity and flow velocity. 
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Zones of Flow 

If the iodine vapour is mixed with the air entering the inlet, 
the vapour is carried to all the parts of the bed through which 
flow is occurring, and colouring of the glass takes place wherever 
the concentration of vapour is sufficient. As the experiment 
progresses, a zone of coloured glass spreads out from the air 
inlet, the boundary of this zone being at a given moment of time 
a line of zero concentration. Inall the experiments it was found 
that there was a final zone outside which the air flow must be 
extremely small, since staining does not take place even after 
long intervals of time ; when this stage is reached, the vapour 
passes through the bed largely unabsorbed. That the zoned 
appearance of the bed results from a combination of aero- 
dynamic and chemical processes is clearly shown by reversing 
the direction of flow through the model, in which case a mirror 
image of the previous zone is obtained. 

On the other hand, if the vapour is introduced through a small 
jet inserted in the bed, a coloured band spreads from the jet, 
and this band follows the aerodynamic streamband until the 
vapour becomes diffused. That a streamband is almost entirely 
aerodynamic in character is shown by reversing the direction 
of flow, in which case the streamband is reversed in direction, 
the path being unchanged. 


General Conclusions from the Experiments 


In most of the experiments the vapour was mixed with the 
air entering at the air inlet and the coloured zones spread out 
from the inlet, giving a succession of states which may be 
described as follows : 

I. An initial spherical zone about the air inlet. 
II. An intermediate zone. 
Ill. A final zone of constant shape and size. 


The following conclusions applicable to all types of fuel bed 
can be drawn from the experiments : 

1. The aerodynamic velocity is much greater than the 
buoyancy and diffusion velocities and much less than the 
reaction velocity between the vapour and the starch even 
when the latter is dry. 

2. There is no difference between the zones produced by 
chlorine, iodine, or sulphur dioxide, and this may indicate 
that the zones are independent of reaction rates. 

3. The shape of the zones is unaffected by the size of the 
fuel. 

4. The direction at which the air is introduced at the inlet 
makes no difference to the shape of the zones. 

5. The first zone always spreads out spherically from the 
air inlet. 

6. The configuration of the final zone is independent of 
the rate of flow. 

7. If there is a non-uniform distribution of packing in 
the bed, considerable flow will take place in the loose 
packing, even if the length from the inlet to the outlet 
through the loose packing is considerable. 

8. In a loose packing, the spread normal to the shortest 
path of the gas is more considerable than in a dense packing. 

9. If there is segregation in filling, there is a preferential 
flow through regions occupied by the larger pieces. 

10. A streamband from a jet situated at a point other 
than at the air inlet follows the flow lines from the point of 
injection and does not mix with the main body of the flow. 


Summary and Interpretation of Experimental Work 


In the application of the results of the model experiments to 
design problems it is first necessary to consider the mechanism 
of formation of the zones studied in the experiments. The first 
zone represents the way in which the gas flow spreads from the 
air inlet and the region in which the first impact between the gas 
and the fuel takes place. Zone II represents the region within 
which one particular gasification process has its maximum 
intensity. Zone III serves to show the region outside which 
there is little or no flow. 

There is, however, an important point which must be borne 
in mind in interpreting the results of the experiments. The 
blast itself may control the distribution of packing. For instance, 
such an effect is known to occur in a small gas producer in 
which the air is introduced through a small nozzle.(’°) In 
such cases, the rapid consumption of the particles occurring 
in the first impact of the air is not wholly compensated by the 
fuel flowing down, since the particles are supported by the force 
of the blast. The distribution of packing can also be affected 
by the formation of ash and clinker, this being well known in 
large up-draught gas producers in which a layer of ash and 
clinker is allowed to form over the hood through which the 
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air is introduced. The remarkable similarity between Zone II 
and the zone of blackened fuel found in the small gas producer 
test is largely due to the large area inlet and to the low ash 
content of the fuel used in the test. In this case, the fuel flow 
was sufficiently uniform to prevent any major disturbance of the 
distribution of packing by the blast. Nevertheless, bearing this 
consideration in mind, a number of important conclusions with 
regard to design problems can immediately be made. 

(a) Air Inlet Design.—It is not possible to direct the gas flow 
by the design of the air inlet.* Thus, in a small gas producer, a 
restricted nozzle inlet is only of advantage in reducing the heat 
losses by localizing the high temperature region where the first 
impact between gas and fuel takes place. In large gas producers, 
underfed stokers, and blast-furnaces it is sufficient to rely upon 
the bed itself to distribute the flow evenly, this uniform spreading 
taking place within three or four particle thicknesses. 

The above conclusions will be valid for fuels of low ash 
content and high ash fusion temperature at moderate rates of 
flow, since in this case the formation of ash and clinker will not 
materially affect the distribution of packing. It has been 
observed that when a nozzle producer is making good gas the 
fuel at the inlet is in violent agitation. This is a condition which 
it has not been possible so far to reproduce in the model, and 
therefore no conclusions can be drawn as to the aerodynamic 
conditions in Zone I which control gasification in these producers 
at high ratings. 

In large gas producers the design of hood may assist in prevent- 
ing the formation of channels, but this could probably also be 
achieved by arranging that the distribution of packing near the 
inlet should be uniform. Such a result can be obtained by the 
use of closely graded fuel. 

In a travelling grate stoker in which the links are four times as 
long as the spaces between the links, the gas flow becomes 
uniform within three or four particle thicknesses. 

In blast-furnaces, special aerodynamic designs of tuyere do not 
affect the manner in which the gas flows through the furnace. 

(b) General Design Features.—The general shape of the 
appliance determines the distribution of packing in the bed, and 
by arranging that the distribution of packing is of the correct 
kind, zones of any shape that may be required can be obtained. 
Experiments with the B.C.U.R.A. oblique and central draught 


* This is in agreement with the conclusions of Rosin and Thring from experiments 
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producers indicate two methods by which this can be done. 
First, as in the central-draught producer, the fuel may be 
deliberately segregated in the filling process, in which case the 
gas flows preferentially through the zone containing the coarser 
particles. Secondly, as in the oblique-draught producer, the 
relative tightness of the packing in different parts of the bed 
may be controlled by the inclination of the walls. As a general 
principle, it may be taken that the packing on the underside of 
an inclined surface is looser than that in the centre of the bed, 
which itself is looser than the packing on a supporting wall. 
In addition, however, to arranging that the correct packing 
conditions should be obtained by the general design of the 
appliance, it is essential to ensure that the fuel flow in a gravity 
feed appliance should be uniform, since otherwise localized 
regions of either very loose or very tight packings may be caused 
by the blast. A further consideration is that the appliance 
should be designed in such a manner that any clinker produced 
will be formed in those parts of the bed where it will not disturb 
the distribution of packing and flow. 

(c) Fuel Size and Grading.—The packing of closely graded fuel 
is much more uniform than that of a wide size range. It would 
appear, therefore, that when using fuel of a wide size range, 
the appliance should be so designed that either there is deliberate 
segregation, which results in the correct form of packing, or 
that segregation should be carefully avoided. The increasing 
demand which has taken place in recent years for closely sized 
fuels for combustion appliances is largely due to the fact that 
hitherto only the undesirable significance of segregation has been 
appreciated and means have not been found of exploiting 
advantageously. It has not been possible by the present method 
to investigate what effect the decrease of particle size during 
combustion has on the packing, but it seems fairly certain that 
the change in packing is much less with closely graded than with 
wide size ranges of fuel. On account of the difficulty of pro- 
ducing closely graded fuels without losses due to fines and dust, 
it would appear that there is immense scope for the design of 
combustion appliances in which the possibilities of controlled 
segregation can be fully exploited, thus enabling fuels of a wide 
size range to be used with equally accurate control as is now 
obtained with closely graded fuels. 

(d) Subsidiary Air-supply.—When additional air is introduced 
into a fuel bed at points other than the main body of the air, it 
follows the streamlines induced by the primary air from the point 
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at which it is injected, and does not mix with the main body of 
the flow. The technique of the present Paper furnishes a method 
whereby it is possible to investigate the introduction of a sub- 
sidiary air supply with a view to ensuring that oxygen is carried 
to the parts of the bed where it is most required. 

On the other hand, when steam is introduced into a gas 
producer at points other than the air inlet, it serves to limit the 
gasification zone by reducing the temperature along the stream- 
band which it follows, and if subsidiary air were used, it would 
be essential to design the producer so that no oxygen could 
reach the exit side of the fuel bed, since, if this should happen, 
the quality of the producer gas would deteriorate considerably. 

(e) Resistance Measurements.—Although the actual value of 
the resistance measurements may have but little significance 
since resistance is powerfully influenced by fortuitous local pack- 
ings near the inlet, such measurements do give an indication of 
the nature of the flow which is taking place in the system. Thus, 
it has been shown ('*) in the case of a large gas producer that, 
although the flow near the hood is almost wholly turbulent, that 
in the upper part of the bed is nearly laminar. The most con- 
venient method of analysing pressure drop data from this point 
of view is to plot the logarithm of pressure drop against the 
logarithm of the volume flowing. In most cases, such a plot 
gives a straight line of slope between | and 2. For unit slope 
the flow is laminar, and the nearer the slope is to 2 the nearer 
the flow is to turbulence. 


Conclusion 


The work described in the present Paper represents only the 
first and perhaps the least important stage of a full investigation 
of gas flow through fuel beds. The work, which has so far 
been confined to a study of stationary fuel beds, has shown that 
the distribution of flow through the bed is entirely controlled 
by the distribution of packing. The next stage in the investi- 
gation will be a study of the conditions under which the blast 


Ignition of Gas Producers 


The Gas Light and Coke Company and H. M. Lawrence have taken 
out a patent (No. 526,475 ; application date, March 17, 1939) for a 
device for use in the ignition of gas producers, particularly of pro- 
ducers of the type used for supplying gaseous fuel to internal com- 
bustion engines. 

The device comprises a container having an open top end and a 
perforated lower end and having the wall of its upper part perforated 
and wrapped round with absorbent, non-inflammable material. The 


lower part of the container is adapted to fit into the entrance to the 
tuyere of the producer, and the perforated upper part of the container 
is preferably surrounded by a perforated casing attached to the con- 
tainer and forming an annular or similar space therewithin which the 
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can, by controlling the distribution of packing, set up a distri- 
bution of the flow which is characteristic of the design of the 
appliance. 

Perhaps the most important conclusion to be drawn from the 
investigations is that already referred to in connexion with 
controlled segregation. The importance of closely graded fuels 
in securing uniform flow has led to an increasing application of 
such fuels in modern combustion appliances. We may now 
expect to see equally important developments in the use of less 
closely graded fuels and even slacks in which controlled segre- 
gation is made to furnish the desired aerodynamic conditions. 
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absorbent wrapping is held. The non-inflammable material may 
consist of asbestos cloth or rope. A long handle having an insulated 
grip may be provided which preferably extends at right angles to the 
side of the container. 

The container and its casing are preferably cylindrical and are made 
of sheet metal. 

Fig. | is a perspective view of the device, and Fig. 2 a sectional 
elevation. 

The device comprises an inner cylindrical sheet metal container | 
and an outer cylindrical sheet metal casing 2, connected together by a 


frustro-conical sheet metal portion 3. The upper part of the wall of 


the container 1, which is surrounded by the casing 2, is provided with 
perforations 4 and the casing 2 is similarly provided with perforations 
5. The bottom 6 of the container | is provided with perforations 7 and 
its upper, open end with a pouring lip 8 which corresponds in position 
with a pouring lip 9 provided at the open upper end of the casing 2. 
A handle 10 provided with a wooden grip I1 is attached to the casing 2. 
The space between the container 1 and the casing 2 is packed with 
asbestos or other non-inflammable absorbent material 12. 

In using the device of the invention for the ignition of a gas pro- 
ducer having a downwardly extending tuyére, the container | is 
filled with charcoal anthracite or other suitable combustible material 
and the non-inflammable material 12 is soaked with paraffin and 
ignited. The lower end of the container | is fitted into the tuyére of 
the producer and the engine started up in the usual manner—for 
example, on petrol. This results in air and burning gases being 
drawn through the charcoal, which becomes ignited. The device is 
then removed from the tuyére and the burning charcoal poured into 
the tuyére. This results in the ignition of the charge in the producer 
around the inner end of the tuyére. 

The ignition device of the invention is particularly adapted for use 
with producers having an inclined or vertical downwardly extending 
tuyére, but may also be used with producers having a horizontal 
tuyere if the tuyére is provided with a downwardly extending filling 
tube into which the device could be fitted and into which the burning 
charcoal could be poured. In this case the burning charcoal would 
be pushed through the tuyére by a rod. 


The Directors of the Oriental Gas Company have resolved to 
recommend to the proprietors at the Annual General Meeting, which 
will be held on Dec. 12, that a payment of a final dividend of 44% less 
income tax should be paid on account of the year ended June 30 last. 

The Following Company has been registered in Scotland under the 
Companies Act : The Stewarton Gas Company, Ltd. An old incor- 
porated company, known as the Stewarton Gas Light Company, with 
rules and regulations, dated 1832. Now registered under the Companies 
Act as a public company with limited liability to carry on the business 
of making and selling gas. Capital £8,400 in £1 shares. Directors : 
Andrew Millar, William Millar (Gas-Works Manager), John Dakers, 
and Mrs. Jane Ferguson Wilson, 
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Gas Products 


The London Market 
Nov. 25 

There is practically no change in the prices 
of Tar Products in the London Market. 
To-day’s values are as follows: Pitch is 
nominal ; creosote is about 43d. to 5d. 
per gallon; refined tar 3?d. to 4d.; the 
price of pure toluene under the Ministry 
of Supply Toluene No. 2 Order is 2s. 5d. 
per gallon; pure benzole is ls. 10d.; 95/160 
solvent naphtha Is. 1lld. to 2s. Od.; afid 
90/160 pyridine about §15s.; all per gallon 
naked ; refined naphthalene crystals £23 per 

ton in bags; all ex Makers’ Works. 


The Provinces 
Nov. 25. 
The average prices of gas-works products 
during the week were : Pitch and Crude Tar,* 
Toluole, naked,}North, Is. 10d. (controlled by 
the Control of Toluene No. 2 Order, July 5, 
which fixes the maximum price at which this 


material may be sold). Coal tar, crude 
naphtha, in bulk, North 9$d.to 10d. Solvent 
naphtha, naked, North, Is. 9d. to Is. 10d. 
Heavy naphtha, North, Is. 5d. to Is. 6d- 


Creosote, ex works, in bulk, North liquid and 
salty, 44d. to 43d. ; Scotland, 44d. to 43d.; 
low gravity, 44d. to 43d. Fuel Grade 
4d. to 44d. Carbolic acid, 60’s, 3s. 9d. to 
3s. 104d. Naphthalene, £15 to £20. Salts, 
75s. to 85s., bags included. Anthracene, ‘*A”’ 
quality, 44d. to 43d. per minimum 40% purely 
nominal. Heavy oil: Unfiltered anthracene 
oil (min. gr. 1,080), 53d. to 53d.; filtered heavy 
oil (min. gr. 1,080), 53d. to (6d.; heavy anthra- 
cene oil gr. less than 1,080, 6d. to 63d. 

*In regard to pitch and crude tar prices we 


would ask readers to refer to the editorial note in 
aur issue of Sept. 4, p. 404. 
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Prices 


Tar Products in Scotland 


GLascow, Nov. 23. 


have prevailed during the 
prices show a ten- 


Quiet conditions: 
k and, in some cases, 
dency to ease. 


week 


Refined tar.—In the home market price is 
maintained at 44d. to 43d. per gallon, while 
for export supplies can now be secured at 34d. 
to 34d. per gallon, both f.o.r. naked. 


Creosote oil.— Demand has shown an 
increase, but prices are meantime unchanged 
as {follows : Specification oil, 5d. to Sid. per 
gallon : low gravity, 6d. to 6$d. per gallon ; 
neutral oil, 53d.' to 6d. per gallon; all ex 


Works in bulk. 


Cresylic acid.—Little or no change can be 
recorded with supplies available as under : 
Pale, 99/100°%, 2s. Id. to 2s. 3d. per gallon ; 
Pale, 97/99°%, Is. 10d. to ts. I1d. per gallon ; 
Dark, 97/99 °%, Is. 6d. to Is. 8d. per gallon’; 
all ex Works in buyers’ packages. 


Crude naphtha. — Available supplies con- 
tinue to command 64d. to 74d. per gallon ex 
Works in bulk, according to quality. 


Solvent naphtha.—90/160}grade is Is. 85d. to 
Ils. 9d. per gallon, and 90/190 Heavy Naphtha 
is Is. 44d. to Is. 54d. per gallon. 


Motor benzole is Is. 9d. to Is. 94d. per 


gallon. 


Pyridine remains at 17s. to 18s. per gallon 
for 90/160 grade, and 19s. to 20s. per gallon 
for 90/140 grade. 
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PROTECTION 
OF SANDBACS. 


METRO CREOSOTE 
EMULSION 


METRO COPPER 
CREOSOTE 
EMULSION 


Both Emulsions con- 
form to the Specific- 
ation of the Ministry 
of Home Security 
Memorandum A.R.P. 
279/1939 — 20/10/39, 
and are available in 


GREEN at - slight 
additional cost. 








SOUTH 
METROPOLITAN 
GAS CO. 
Evacuation -Address : 


COVENTRY HALL, 
STREATHAM, S.W.16. 


Telephone: STReatham 7771, Exten. 8 
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For every size of works and 
every class of coal... 
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GLOVER-WEST VERTICALS 
WESTVERTICAL CHAMBERS 


440 carbonizing plants have been built or are under 


construction by West’s in 24 countries. Working results 
from a wide variety of gas coals have established the 


high efficiency and adaptability of the West systems: 
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GAS STOCKS AND SHARES 


Although markets continued bright last week there was evidence from the rise of Is. in United Kingdom ordinary shares to 14s., the 
here and there of some reaction after the recent rapid advances, and few fractional gains were mainly brought about by a narrowing of 
fresh buying was on a small scale. Prices of British Funds, however, margins to 5 points. On the other hand, both South Suburban and 
remained firm, and closed at the same levels as a week ago—24% Tottenham ordinaries reacted 2 points. On the Provincial Exchanges 
Consols showing no change at 76. Towards the end of the week it will be seen that Bristol gained another point, and Newcastle units 
home rails took on a brighter tendency. There was some irregularity closed 6d. higher at 16s. 6d., but the three Grimsby stocks all fell 
among industrials, although the section was not without a few strong 5 points. 


features, especially among the shares of the heavy industries. Little 
interest was taken in oil, rubber, and tea shares. . 
The Directors of the Oriental Gas Company have declared a final 
Business in the Gas Market was on a heavier scale last week, ordinary dividend for the year to June last of 44%, again making 8% 
although this had little effect on prices. In the Official List, apart for the year. 


Quotations on the London and Provincial Stock Exchanges 


























Dividends. Rise Dividends. Rise 
When Quota- or When ee Quota- cr 
Issue. ex- Prev. Last NAME. tions Fall Issue. ex. Prev. | Last NAME. tions Fall 
Dividend. | Hf. Yr.| Hf. Yr. Nov. 21, on Dividend. | Hf. Yr. | Hf. Yr. Nov. 21. on 
Xp.a | % p.m. week. £ % pa. | % p.a. week. 
| | 
OFFICIAL LIST SUPPLEMENTARY LIST 
1,767,439 | Sept. 16 Y 4 7 Alliance & Dublin Ord. «| 102—112 ae 351,685 | June 17 5 5 | Brighton, &c., 5 p.c. Perp. Deb. 90—95 
374,000 | July | 4 4 Do. 4p.c.Deb. ... 90—95 ee 28,700} ,, 17 5} 54 | Do. 5} p.c. Red. Deb. 1942... 96—I01 
957,608 | Nov. 4 5 5 Asscd. Gas & Water U’d’ts Ord. 12/—-14/- on 415,250 Es 17 | 4 4 | Bristol Gas Co., 4p.c. New Deb. 85—90 
500,000. = 44 4} Do. 44 p.c. Red. Cum. Pref. 15/6—17/6 oie 140,205] July 29| 7 7 Cambridge, &c.,7 p.c. Cons.*B’ 100—110 
535,545 a 4 4 Do. 4p.c. Red. Cum. Pref. | 14/6—16/6 me 295,932] Aug. 19 5 - we hetiesioem, 5 p.c. Cons. Ord.. 88—93 
336,646 a | 4 4 Do. 4p.c. Irred. Cum. Pref. 12/-—14/- in 42,500 | July i | 4 Qo" 4 p.c. Perp. Deb.. 82—87 mo) 
561,370 Aug 12 t 7 Barnet Ord. 7 p.c. Kes i 98—103 —2 150,000} Aug. 12) 4 4 Pa Gas, 4 p.c. Pref. (Irr.) 65—75 24 
300,000 | Oct 14 1/93 1/44 Bombay, Ltd... .  19/6—21/6 ee 130,000 | July 1 4 4 Do. 4p.c.Deb. ... 75—80 “ 
fj 690,407, Aug. 19 7 Bournemouth : p.c.max. ... 100—110 oy 146,700| Aug. 19 5} 5} | East Surrey, 5} p.c. Pref. ‘A’ _.. 90—95 
i 362,025 | June 17 4 a Do. 4 p.c. Deb. ada 75—85 oe 53,220 * 19 6 6 Do. 6 p.c. Cum. Pref. . 95—109 
659,955 Aug. 19, 63 42 Brighton, &c.,5 p.c.Con. ... 65—75 is 117,425| Feb. 5) 8 8 | East Wight, 5 p.c. oom. Ord. . 100—110 
855,000 | Sept 30 8 6 Brit. Gas Light Ord. 75—85 ad ie Aug. 19 6 4 | Eastbourne, ‘B’ 34 p.c.... 65—75 
545,000 June 17 54 54 Do. 5h p.c.‘B’ Cum. Pref  110—115 sa 239,135} Nov. II | 5 5 Gas Consolidation | h’ Ord. (£1) | 13/-—15/- 
120,000 4 4 Do. 4 p.c. Red. Deb. 75—80 | ... 156,600] Aug. 19 5 5 | Hampton C’t,5 p.c. Cons. Ord. | 68—73 
10,000 | Nov. 6, '33 6 4 Cape Town, tet 4 p.c. Cu. Pf. 4—} eee 18,000 | June 10 7 7 —e Med’n.,7 p.c. Ist Pref. 60—65 
626,860 July 15 5% 6 Cardiff Con. O ia 89—94 ‘nt 10,845 en 10; 7% 7k "7h p.c. 2nd Pref. 60—65 
24,500 Sept. 23 7 7 Colombo Ord. ; p. c. Pref. |... | 19/-—21/- see 50,000} Aug. 19 |£5196 £5 46 me ‘South. Util.,‘A’ Cons.5 p.c.| 63—73 
764,169 | Oct 7 |-/11.48 |-/11.48 Colonial Gas Assn. Ltd. Ord. . 14/—16/- «se 65,000} Aug. 12 5 5 North Middlesex, 5 p.c. Pref... 87—92 
400,000 ‘ 1/3.30 | 1/3.30 Do. 8p.c. Pref... «| 19/——21/- oe 70,000} Sept. 9| 5 5 | Plymouth & Stone., 5 p.c. Deb. 87—92 
1,748,935 | July 22 2 3 Commercial Ord. ae 7-42 ‘aia 76,501 | July | a 4 | Reading,4p.c.Perp. Deb... 75—80 
,000 June 10 > | 3 Do. 3p.c.Deb. ...  ... 58—63 oo 74,777 | Sept. 30 4 4 | Romford, 4 p.c. Debs. (Reg.) .. 77—82 
: 286,344 Aug. 19 5 5 Do. 5p.c.Deb... .. | 87-92 | -I 21,000] June 10; 5 5 | Slough,5 p.c. Perp. Deb. ‘ 90—95 
t 807,560 | Aug 12 7 6 Croydon sliding scale .., poe 83—88 oe 211,740 * 17 5 5 Southampton, 5 p.c. Red. Deb. 96—101 
I 644,590 | Ps 5 5 Do. max. div. «. | 79-84 =A 363,575 | July 1 5 5 | Tottenham, 5 p.c. Reg.Red.Mt. | 95—100 
620,385 | July ! 5 5 Do. 5 P.c. voe- Deb. =. 90—95 |... 202,019 | Oct. 14 6: 6} | Tunbridge Wells, 4 p.c. Scale ... 70—80 
179,500 | Aug. 19 53 5 | East Surrey ‘B,’ 5 p 75—80 a 135,257] June 10 5 5 | Uxbridge &c.,5p.c.Perp.Deb. | 90--95 a 
176,461 | June 17 5 5 Do. 5 p.c. Deb. “(lrred, ... 90—95 ‘as | 
250,000 | Nov a 4 6 | Gas Consolidation Ord. ‘B’ 13/6—-14/6 | w= = — === - a 
250,000 | Nov. I! 4 4 Do. 4p.c. Red. Cum. Pref. 15/—I7/- |... 
19,152410| July 29 33 44 | Gas Light & Coke Ord. wu. | 13/6—14/6a} 
2,600,000 oe 34 34 Do. 3$p.c.max.... ...| 50—55 
j 4,477,106 4 4 Do. 4p.c.Con. Pref. ... 70—75 
2,993,000 | July 8 33 33 Do.  3$p.c.Red. Pref. ... 80—85 
8,602,497 | June 3 3 3 Do. 3 p.c.Con.Deb. ... 65—70 ” 
3,642, riod ” 44 44 Do. 5 p.c. —. Deb. ... eae 
,300, 4 Do. 44 p.c. Red. Deb. ... — | Quota- 
700,000| Sept. 9 3$ | 34 Do. 3} Red. Deb. ax | ee Tow PROVINCIAL EXCHANGES tions 
5,600,000 | May 13 4 8 Imperial Continental Cap. __... 35—40 os Nov. 15. 
aston | sly = 3 3 Do. ; 3} e+ — Deb. ... a a - 
.978| Au | M.S. Utility ‘ ons. os — . 
918,657 | . 4 4 | 4p.e. Cons, Pref. 0. co | T2 TT ke 47,756 July 26 | 6 5 | Bath Cons. sent tee Pe a 
675,000| Nov. I! | 4 | 44 | Montevideo, itd. 1) 52-87" | 122,577 July 22) 7 6 |BlythS pc. Ord... WOO—105 | 
300,000! Nov. 18 7 9 Oriental, Ltd. ... 95—105 | —5 | 1,667,259) July 15 | 5 5 | Bristol, 5 p.c. max. ond Bs ca , 3 
368,537 | June 3 7 8 Plymouth & Stonehouse 5 p.c. 90—100 e 120,429, June 17) 4 4 Do. Ist 4 p.c. Deb. ~| oe = 
621,667' Aug. 19) 8 74 Portsmouth & Gosport Cons. 97—102 | ... 415,250 ” | 4 4 Do. 2nd 4p.c. Deb. oa 108—111 | 
648,999 | Sept. 16) I/I 1/1 | Severn Val. Gas Cor. Ld. Ord. 13/——15/- fas 328,790 ” } 5 | S$ | Do. Sp.c.Deb. ...  « 36_101 | 
597,972 -/10f | -/10$| Do. 44 psc. Cum. Pref... | 15/6—17/6 |... 157, "180 | Aug 5{ 6) | 5S (ChesterSp.c.Ord. ...  ... se | 
2,528,714| Sept. 2) I/- -/7k | South East’n Gas Cn. Ld. Ord. | 9/-—II/- |... 92'500| June 17; 4 | 4 Do. 4 p.c. Pref... ... | 80-85 
1,000,000 | - | -/10$ | -/IC$ | Do. 4} p.c. Red. Cum. Pref. | 14/—I6/- |... 36, 430 ” | 33 3} Do. 3}p.c.Deb. ..  ... 94-98 
1,068,869 a 4 4 Do. 4p.c. Irred. Cum. Pref. 1305—18/- | < 41,890 I 3 4 Do. 4 p.c.Red.Deb. ... 100165 
6,709,895 | Aug. 5 4 4 South Met. Ord. .. . | 53-58 |. 542'270| Aug. 12! 9 € [Oerby Cone. ne we | | 
1,135,812 a 6 6 Do. 6p.c.irred. Pref. ... | 95—105 ae 55,000, June 10) 4 4 Do. 4p.c.Deb. ...  ... : “5 
850,000 4 4 Do. 4p.c.Irred. Pref. |. | 68—73 +4 10,000| Aug. 19) 10 10 | Great Grimsby ‘A’ Ord... _s = 
1,895,445 | July 3 3 Do. 3p.c.Perp.Deb. .. 60-65 | ... 6500, » | 10 10 Do. oot =| igs tgs |S 
1,000,000 | July 15 5 5 Do. 5p.c.Red.Deb. |..| 95—100 | |<. | _79,000 j; 10 10 Do. C’ Ord. sie || 33 
1,543,795 | July 22 | 3 4 South Suburban Ord. 5 p.c. ... 60—65 | —24 || _ 732,000) Aug. 26 | 4 | 4 Hartlepool G. & W. Cn. & New a 4 
$12,825 | July ei Ss 5 Do. 5p.c.Perp.Pref. ...  88—93 as 2,167,410; Aug. 19) 6 6 | LiverpoolSp.c.Ord. ...  «. 974100 we 
500,000 | Pa | 4 + Do. 4p.c.Perp.Pref. ... 60-70 |... "245,500 June 7 ; 5 5 Do. 5p.c.Red. Pref. ... |, et ~y 
250,000 is | 3 3} Do. 3}p.c. Red. Pref. ..| 80-85 _... 306,083 | July S| 4 4 Do. 4p.c.Deb. ... ... ry 
888,587, June 10| 5 5 Do. 5p.c.Perp.Deb. .. 90-95 | ... 20,000) June 24) 5 5 | Long Eaton 5 p.c. Pref. . “| 199-105 
750,541 | Aug 9| 54 5 Southampton Ord. .. | SO—63 | a. ‘80,000; June 24, = 5_ 5 Do. 5 p.c. Deb... <.. — 
350,000 Feb. 12) 54 | 5) Swansea Shp.c.Red. Pref. |. 91-96 | “| 2,430,267 July 29| 5,4 | 5 | Newcastle and Gateshead Con. | 16/-—I7/-0) +- 
1,076,495 Aug. 5 5 5 Tottenham & District Ord. ... | 62—67 —2} 682,856 ” | 4 4 Do. 4 p.c. Pref.. «| 74—16 ae 
338,555 soe] ABC 5 Do. 5p.c.Pref. ... ... 78-83 +4 || 776,706| Dec. 27) 34 3} | Do. 3}p.c.Deb... ... | 8388 
: 453,380 June 10 4 4 Do. 4p.c.Perp.Deb. ... | 78—83 pe 277,285| April 24) 5 5 Do. 5 p.c. Deb. "43 ..., 97—102 
1,247,505 May 20 4 6 U. Kingdom Gas Cor. Ord. 13/—15/-| +1/-|| 274 ‘000 July 26 | 5 5 Newport (Mon.) Ord. ae {89-93 
1,085,952 May 13 44 44 Do. 4}p.c. Ist Cum. Pref. 13/6—15/6| ... 13,200| Sept. 16) 8% Z | Pontyp’l Gas & W. Ope. A 13—124 
772,709 é 4 4 Do. 4 p.c. Ist Red.Cum.Pref. | 13/—I5/-| ... 13,600 Pa | 6 5 Do. 7p.c.‘B’ . ee | 94—103 
745,263 | June 17 44 2 Do. 44 p.c. 2nd Non.Cum. Pf. 12fe—14/6 | i 40,000; » , 5 6 Do. 7p.c.*C wo aee | | 99108 
1,200,000| Sept. 9)| 34 3 Do. 34 p.c. Red. Deb. . | 92—87 a 106,280| Aug. 5 8 10 Preston ‘A’ oe fee wee cee | 1S7—167 
380,605| Aug. 5/| 7 68 | Uxbridge, &c., 5 p Se 80-90 oe 188,219; |» a ee Do. *B’7p we ave | UIZ—123 
1,371,138 | July 8 34 4 Wandsworth Consolidated | 65—70 +} |) 1,806,339) Aug. 26 6} 64 | Sheffield } hy a wee = eee | PIG—120 
' 2,525,768 | es 4 4 Do. 4p.c.Pref. .. | 60-65 | —2$ 95,000 | July 8 4 4 Do. 4p.c.Deb. 1. ...| 97-99 
1,343,964| June 17, 5 5 Do. Sp.c.Deb. -.. :..| 90-95 | ... || 332351|/ Feb. 5 6 6 | Sunderland 6 p.c. max. | 107—112 
H 383,745 * 4 4 Do. 4p.c.Deb. ... oe 80—85 “ 140, 778| Aug. 12 5 5 Weston-super-Mare Cons... 80—85 
Fe 558,342| July 15) 6 5 Watford & St. Albans Ord. ... | 88-93 |... 64,338| June 24 4 4 Do. 4 p.c.Deb.... ...| 75—85 eee 
300,000 | June 10 34 34 Do. 3}p.c.Red.Deb. .. | 85-90 | ... 33,340, 7h | 7k Do. 7hp.c.Deb.... ...| 137-145 oxo 
{ | 


he 





a.—The quotation is per £| ef Stock. * Ex. div. + Price free of income-tax. 
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PRESSURE 
GAUGES 





WATER COLUMN TYPE 


Supplied in U-type or Single 
Column, with aluminium, 
chromium -plated brass or 
bronzed brass mountings, in 
sizes ranging from 6” to 48’, 
They can be calibrated for 
pressure, vacuum or differen- 
tial readings. Great care has 
been taken to ensure abso- 
lute accuracy in these gauges, 
and they can be supplied 
mounted on backboards 
singly or in batteries. 


DER 





MACKAY 
LTD. 


EDINBURGH - LONDON - BRADFORD & BRANCHES 





November 27, 1940 











WIRE CONVEYOR BELTS 


MADE IN ANY MESH AND FOR EVERY POSSIBLE PURPOSE 


SS eae 


EE. 


UAE aS Oo 





@ The fine mesh beit g ANE’S Wire Conveyor Belts are made 
div Gosigned fo, m= to resist the “racket” of present 

handling swarf. day top-pressure production, and to give 
It can be fitted with that greater efficiency which is essential 


boffles if required. to the present “‘ speed-up.” 


GEO. LANE & SONS, LTD. 


STERLING WKS., BRUETON ST., BIRMINGHAM,4 


Telegrams : Telephone : 
Bedding, Birming' ASTon Cross 2836-7 
SOLE LICENSEE FOR UNITED KINGDOM AND BRITISH EMPIRE. 
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TERMS OF SUBSCRIPTION.—United Kingdom and Ireland: Advance Rate 35/- per annum; 18/- per half year. Credit Rate: 40/- per annum; 
21/- per half year. Dominions and Colonies and United States: 35/- per annum, in advance. Other Countries in the Postal Union, 40/- per annum, 
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Advertisement Index, see p. 437. 








\BIRLEC a Gas-lired furnaces 


¥ Fo: many years BIRLEC electric furnaces 


have been used with increasing reputation 














for all ty pes of heat treatment processes. 
Recently gas-fired furnaces have been added 
to our range and, since they embody all the 
established advantages of BIRLEC design, 
have already been supplied for a variety of 


lieat-treatment requirements. 


BIRLEC s long experience in the design 


and construction of furnaces of all types is at 


sD 52 


your service, 


3 
; 
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> BIRMINGHAM ELECTRIC 
“ UR AG ee 


ERDINGTON BIRMINGHAM 24 
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mechanically—lubricated 


meters 


THOMAS GLOVER & Ce 4? 


EDMONTON, LONDON, N.I8 AND BRANCHES 


RMN) | —— 


PETROLEUM VAPORIZER 


Parkinson’s petroleum vaporizers produce an oil fog 
FOR that carries through mains services and meters. 


ALL This is the satisfactory way to prevent naphthalene de- 
posits and internal corrosion, and to preserve ail meters. 


NAPHTHALENE trovste 


Write for full details and prices 


W. PARKINSON & CO. 
(INCORPORATED IN PARKINSON & COWAN (GAS METERS) LIMITED) 
COTTAGE LANE WORKS, 

CITY ROAD, LONDON, E.C.I 
Also at BIRMINGHAM and BELFAST 
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